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&m 2 0 0 3 - 1 9 5 1 5 9 ^- v : 1/ 

C P PlgM^mfA y K 
[ 1 ] v - )V K ffl Pi £ * »t T L TSB v - ^ KJf i: ±§(5 

jcmst* s atn-5 c p PiEM^WfA y kc^v^t, 

£ C P P lEM^^f^ y Ko 

[w*^3] m*m2tm<ocppmm.±m%mjm%:^y kc^^t, 
pp m^.±m%i&m±^ y k„ 

[fPNt^4] W^l i v» L 3 ov>f C P P 

, Au, Ag, Cu. Ru, Rh. Ir, Pd, Ni-Cr, (Ni-Fe) - 
Cr, CrOH ^ftL^ 1 ttXfi 2 iW±T^ 0 , $ «b KM#i&tt^JK*m* 
CCr C r^»^2 0 ^% Zmt-T^h C P PM&tt&^O&ifi 

a/C u. T a/R u/Cu, T a/C r , Ta/N i-Cr, Ta/ (Ni- 
Fe) -CrXliCrOKtLmi), Sfcfc8#«te&JR#*H»KC r £^ 
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tsm&li C r 2 0 ^igx.tv^CPP IEM^»f^- y K 

O 

■cv^ c p pmu±m%mmw:^ y k 0 

[M*^8l WMl & ^L5C>^-f*L^— ^CEi^CPPIgM^ 

m i s^etoi t mmmmmm ^m-t & m 2 m^.mm t ^mn^mm * 

fPs^ifi]^«<5io f TM$tLT^T. hu isE^^ra^T-ti ^ mi 
mfcmm<D v?? ^^^nmu^. mm 1 mmmm^mtii^m^.ir 
&&m&ftm*mz-x^z>c p Pigti^jit*^^ k q 

mmm^y kh&v>t, mm±m%mmmmT-te^m\tmzm?ixioh 

hitman. mm.mm&w<nm&3) \z ± o tm^^s^ 2 ntv^cpp 

[iit*^ 1 0] i»^8ismoc p pm^±m%mmw:^-y fi^^t 

, mrfeH2@^mi4/l(7)-^3Z.(i^:» 5 \ Fe-Co-Cu (t/:U Fe>l 
0J©T%, Co>3 0JET-%, Cu>5^%) . Fe-Co-Cu-X (tztz 
U XliPt, Pd, Mn ( Si, Au, A g m>T tlfr 1 «Xt± 2 SJ^±<7>7C 
, XliCo 2 MnY (fcrtfU YliGe, Si, Sn, Al<7)v>-fft^ 
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m%mmm^y kk^t, mt^y »; -mtt/io-gpxti^^ Fe-co 

-Cu (tztzL. Fe>10gT%. Co>3 0IK : ?-%, Cu>5^%) , F 
e-Co-Cu-X (fcrtfU XliPt, Pd, Mn> Si. A u, A g O^f 

l«X(±2#J^±07t^t?*)^) > IliCo 2 MnY (fcfiU YliGe, 
Si, Sn, A 1 <7)V^-ftL^HI3Z.(i2flJ^±C07E*-e*-2>) UJ^ffM^tiT 

C P Plg^:iI»fA y Ko 

[iff*^ 1 2 ] i^^li i <7)v>-rti^-]gtcfem^c p pig± 

IB^ffimm4#SM<7)F^ £ t #312* £ *LT v> & c P P MgTttSm 

Ummi 3] ^f3e^v-;P K^Pifc&ltTffM L£TSG~>-^ K/f £_t 
SB v - ;v KJf t , :wmy-^ KJf o m nfifi L , £ #e/,t-« 

itHlftf^CP PME^^tS^^^ v Ko 

[it*^ 1 4 ] tmm 1 3 ifi«<7)c p pig^isiifA 7 

J&StiTv^C P PlgMMW^y Ko 

[fflt^ 1 5 ] Iff *g 13Ilil4 fete?) C P P y 



004-3006964 



mm 2003-195159 ^-v! 4/ 

v Ko 

[»*^1 6] ffl^l 3^v>Ll 5<7)v^-ftL^— ^tcffim<7)C P Pig 

ztitzmim mmm tm 2 m mmm * w-t * «« ? ^ v & & u mm 2 
Huiem mfc$mm, mmm^mmRt/mmm2m^mamu, mmm 

1 7 ] 1 6 fEfcO c P P lE^I^ffiji^^A y K K 

i -> - ^ Kfli o m n , i^^^ccppi ttmfm$tftom 

iit^^ 1 8 ] m^m 1 7 mm<D cpp me^im/l^^ ? k k & ^ 

t, mflS«14^«M^fMi-^>#mi4#JS+»{i. Au, Ag, Cu> Ru, 
Rh. Ir, Pd, Ni-Cr, (Ni-Fe) -Cr, Cr^U^Wl 

1 9 ] 17X14 18 IE«cO CPP ig«traiA - 7 

ffi^5rffM1-^M14^«TO{4, Ta/Cu, Ta/Ru/Cu, Ta/Cr 
, Ta/Ni-Cr, Ta/ (Ni-Fe) -C rX(4C r <D v*i**Lj&»-C* •) , 
Hi:S»iJStm(:C r £#W#£-(iC r#W»tf ? 2 0 J^tF% fciSx-T 

^CP PIg*Itm*A -y K c 

[1**^2 0] 6^v>Ll 9 0v>-f*L^— ^UgfilROCPPME 

*?S£U£fii3&*^ * Ki:i$v»-c, suffix 2 @3efi8tt*o— SBXti^SU^ Fe- 
Co-Cu (fcrtfU Fe>10^%, Co>30l^f%, Cu>5l^f%) 
„ Fe-Co-Cu-X (fztzL^ XliPt, Pd, Mn, Si, Au. A g<7) 



tliliE#2 004-3006964 



Wm 2 0 0 3 - 1 9 5 1 5 9 ^- v I 5/ 

^-ftifrimJU3i2mVl±<7)7tm-e$>2>) , I(±Co2MnY (tztzL, YfiG 
e. Si, Sn, A 1 <D\,^tifr 1 m.X& 2 3U^±<7>7CSE-C&&) CJ^ffM^ 
tiTv>£ C P PlgM^fflM^ y Ko 

[1**^2 1] 16^^120 ov^n^Si:iet P PIE 

**83tt£tn;8ll*'^ KK*5V>T\ HfrSa? 'J -?&14®«D-gB30±£SM s , Fe-C 
o-Cu (tztzL, F e> 1 Co>3 0Ki 1 % 1 Cu>5gf%) , 

Fe-Co-Cu-X UztzL, XliP t, Pd.Mn, Si, Au, AgW 
TtifrimXte2m&±<r>jtmx~$>2>) , 3WCo 2 MnY (fcrtfU YliGe 
, Si, Sn, A 1 Ov»-f*i^iaX*±2SJU±07C^I"C**) KJ:*)ffM£ti 

O^CP PigMMMA.; Ko 

[»*JI2 2] W*I16^^L2 1 Ov^-ftL^— ^JCfEIROC P PIE 

*iSB&c«tn3&*^ k k is v » t , MURmmm t mz±.u -> - & m <o m k > 

^Ifg^^^-e^CPPME^^ra^y Ko 

[W*^2 3] W^l 34^L1 5 0v^-f^-^^fa^(7)CPPME 

titlS* 105£*Bte», HuIfi»t44 I ^®S.(^mffe^2H^14S{i, mffSM 

iH! L t C P PlE^fiW^ 7 Ko 

[«Nfcg2 4] W*S2 3fS«cOCPPME^^ra*--7 Kfcfcv* 

[1**^2 5] tt*^2 4f£«(7)C P P1EM«M^7 Kfcfcn 

m%zT^-)vvm±.Kffik.hKtzmmL±mm*. Ta/cu, t 3 /r 

u/Cu, Ta/Cr, Ta/Ni-Cr, Ta/ (Ni-Fe) -CrXfiC 
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r^)V>W«$n, «Mf:C r fc^trJ^liC r^Wmrt ? 2 0 

US#£2 6] 3^^L2 5<7)V^-f^-^t2|S^OCP PSg 

*fiK^&t/L$&*^ y K £ jo v * T , HtSEJbgjS v - ;i/ K/f t hu f £ 7 'J - M1£g O pq \z 
, Au, Ag, Cu, Ru, Rh, Ir, Pd, Ni-Cr, (Ni-Fe) - 
Cr, C r09^^t , n^l^t±2ttJ^±Ox**^tr*i8tt*tfl-JCj: *) % m 

zti, mim\±£mwm*^c r £#t*£t±c r 2 oiT-%^it 

[»^2 7] fjf*^2 3^^L2 60V>-ftL^— ^KfeffcOC P Pig 
±?K&fitfi;»*^ * Kfc*5V*-c\ «TIE#2H5effltttJi©— SRX*±^SB36*, Fe- 
Co-Cu (fcrtfU Fe>l 0^%, Co>30H^%, Cu>5J^ : f-%) 
, Fe-Co-Cu-X (fzfz U XliPt, Pd, Mn, Si, A u > A g<D 
^■ftlfrimX&2m&±.<7)7tm~C&Z>) , X(iCo2MnY (fcrtfU Yt±G 
e. Si, Sn, A 1 ^^fW 1 1 fflLit 2 tt&±07c3fc-C£>£) i:i»)§l£S 

[»*^2 8] Hf;Jtg2 3&v>L2 70V^W- ^KfS^OCP Pig 

^fiS^tstfi:^*^ y kk*3v>-c\ Htrffi-7 asxii^as^ f e - c 

o-Cu (fc£U Fe>l 01f%, Co>3 0iF.?-%, Cu>5Hi 1 %) , 
Fe-Co-Cu-X (fcrtfU XliPt, Pd, Mn, S U A u, Agm> 
-rtifrimjUi2mi2k±<D7tmr-$>2>) , X(iCo 2 MnY (fcrtfU YliGe 
„ Si. Sn, A 1 cov^-ftL^ lfIX(i2fIJil±c07C^-e^)^>) 
tv^CPPIg^irafA7 Ko 

[f»*^2 9] If ^2 3fcv*L2 8^v»f^- ^cfB^<7)C P PIE 

v t miE±si5 v - ^ vm <o m k . mm hs^^cppi 

^ y Ko 

Iff 3^3 0] W*^2 3ISm<7)CPPMg^^^^ y KKfcv* 
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<&m 2 0 0 3 - 1 9 5 1 5 9 ^- V \ 7/ 

[If ^ 3 1 ] ffif&g 3 0 E«<?)C P PSE^fira*^ y Kt:i^ 

r . hu 12^:5^^14^ t mm.w% a. z - m n ( £ £ l z *± , pt, p 

d, I r, Rh, Ru, Os, Nu F e OV»-f 1 ttXJi 2 MJ^±<7>7Cif T* 
* 4 ) K «fc 19 ffM $ ftT v> & c P P ME**8SCJg#L3&*^ y Ko 

[If « 3 2 ] If ^ 3 1 Um.<7)C P PIE^ffia*^ y KKisv* 
t, MIS^l@^M14g|^0^ B H H tMIEMJi5i)il*I(7)ISB B B (i. if^vt^ 
XiiAfnxe^y^ **t®-C* * C P P Ig^I^fitaf^ y Ko 

[If ^3 3 ] If ^3 2 SEIKO C P PIEMt©jii*^ 7 KH*v» 

<L>ttM&$: t *) > BffSSIF-StTO^^ffijH, ll 1 11 M£ L"Cf£$*i*3Mi 

[if 3 4 ] w 3 2xii3 3 seiRo c p p ig^rara^A y 

KK*sv>t\ miie^ii5^oMlp{± 1 0 A&±5 0 A^T-C^^CPPMEtV: 

Z-Mn^ OZ7C^<7)^Wfi(i> 4 0^T-%J^±9 5 7C*%mTT^^>CP 
Plg«fflfA 7 K 0 

[If ^3 6] If Mm 3 2^L3 5 0V»-rtL^-^Hie«OC P Pig 
*l£ gMhj J& s ft3feBeffiJ LO^CPP SE^lIMfA v 

Ko 

[if ^ 3 7 ] m^m 3 6 se«coc p piem^»**a y kh^ 

t, mrSEl£ 1 C oXliCo n F e m (m^ 2 0, n + m = 10 0) 

frh £ h C P PSg^S^fA - y Ko 
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[1**^3 8] W^3 2^^L3 5<7)v^-ftL^-^{;fS«<7)CPPS!g: 

?mm<vwmtt&x~fc<o±Liim&$: t *) , mwmt^n^^^^ u 1 01 m 

Ko 

l»*^3 9] §mm3 8iem^c p pm^.±m%mmm^y vks^ 

mUWi 1 Hjcfl&teJBWu C o n F e m (m^ 2 0, n+m= 10 0) frb%2> 

c p pm^mmmm^ y k g 

[1*^4 0] IS*^3 2 & v>L 3 5cOv>-f^^-^^=Bfc<7)C P Pig 
Mftia-etg^jzl^ltit^t ^> ^#Mi:¥fir^^(6j^. |i l i( MtLxmz 

-ftm&ztt), mwmtwntt&iiiz^ u 101 mt Lxmzti&mm&mik 

[Iff 4 1 ] It*^ 4 0 UM?) C P P ME^m^tSra*^ y Kfcisn 
t\ ttrfeSfc 1 Hse«itt«*i, «rgB«tliiiSft«IBO#ffi#afi<7>aLJa3&*C oXttC o 
n Fe m (m^20, n+m=10 0) «5 > flriE#N8t£*H*1SJO#®tt&^ 
»Co n Fe m (m^2 0 < n+m=10 0) X~h2> C P P M&M&^l&i/l^J 

[fff:«4 2] fjf^4 lfS«<75CPPME^m«ra^y Kfcfcv* 

o 

[»*^4 3] If ^3 0&v>L4 2 Ov^f ii^-^CIEIcOC P Pig 

tttli ^ ^ft $ C P P Sg^l^^ilf a 7 Ko 

[W3t©4 4] ff*g4 3EfWCP PIg^»f^7 Kfc*5i/> 
ffiTS£*«B14£JRIBIf±, Au. Ag, Cu, Ru, Rh, Ir, P cU N i - 
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^-vl 9/ 



Cr, (Ni-Fe) -Cr, C r <D -9 \,*1TtLfr lmXit 2 m.Vk±<7)jtm*& 

[W^4 5 ] If 4 4 fS«c<7> C P PME^S^JSra^ v 

m&&&mmi$. Ta/Cu, Ta/Ru/Cu, Ta/Cr, Ta/Ni-C 
r, Ta/ (Ni-Fe) -C r XliC r <^v^f ISff^t^tC 
C r Z^ts-m&lZC r^"W»^2 0 *Sx.T^-6 C P PlgM^i • 

Ko 

[fffjfc£4 6] 0^v^L4 5 0U>-ftL^-^Hfem<7)CP Pig 

§ <h Huifi±gi5 v - ;u vm <o m iz&mm * ?€/:cpp iE^i^w*fA 
±m%mmw:^y viz&^x, mum2m^mnm^-uxu^^\ Fe- 

Co-Cu (fcrtfU Fe>10Hi 1 %, Co>30Ii ! -% > Cu>5^%) 
, Fe-Co-Cu-X (fzfzL, XliPt, P d , M n , Si, A u , AgO 

^-rtifrimxte2m&±<v7tmi:$>z>) , xiico 2 MnY (fc^u yj±g 

e, Si, Sn, A 1 <0V*-f*Lj&» 1 illi 2 «^Ji<7)7c3i-e&&) H«t«)^$ 

ntV^CPP SgM^j5L^fA -y Ko 

[1**^4 8] mMTM3 0^v>L4 7m>1*fta>— ^KIEIfcOC P Pig 
**B&«tfia&*^ ? Kfcj3V*T, mifS-7 v -BStteco— SBXti^SP^ Fe-C 
o-Cu (tzfzL. F e> 1 Co>3 0^%, Cu>5J£T-%) , 

Fe-Co-Cu-X (/:/:L, XliPt, P d, Mn, Si, A u, A gm> 
-ftL^iaX(i2Mm±<7)7C*T^^) , Xf±Co 2 MnY (fcrtfU YliGe 
, Si, Sn, A 1 c7)v^-rtL^lttX(i2a^Jl±<7)7E*-e*)^)) KJ:0?£J&£ft 
■Cv^ C P PigjcIMif^7 Ko 

[»t^4 9] If^l 3&WL1 5 (7)i/>f ti^-ii:Sf(7) C P P ig 
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Wtm L T v> & C P P lE^l^tEa^A - 7 Ko 

[fit 5 0 ] Iff ^ 4 9 c P P ME*frH«fcL$i^ y KK£v> 

^ •y Ko 

[Iff^ 5 1 ] iff$£ 5 0 fSfc^C P PIEMMat^ * KKfcv* 
ffirSE^NKtt^JKR(i> Au, Ag, Cu. Ru, Rh, Ir, PdNi-C 
r, (Ni-Fe) -Cr, C r <D -9 ib^-ftlfr 1 iXli 2 m±±.<Djtm*^ts 

^firi*2 0 1^% ^^itv^ C P P IgM^lf«A 7 Ko 

5 2 ] gf|$£ 5 0Ili5 1 im<7) C P P Ig^S^fA - 7 

k k & v > -r , mi i i m jm&m t m ie±^ -> - * Kg ^wiu^t* 

fllx., llirSE»l±«^te£«lR(iC r tc J: *)ffM£*i-Cv>£ C P PSg^ 

Jfitaa**^ y Ko 

[»^5 3] lf*^5 0&v*L5 2<D^-ftifr-mbZUm.(VC P Pig 

^1"**iK14^JRl8i{±, Ta/Cu, Ta/Ru/Cu, Ta/Cr, Ta/ 
Ni-Cr, T a/ (Ni-Fe) -C rXfiC r ^Tft^T'ffMS ft, ftff* 
l&tfmzC r £^tfJ#£-(iC r#«^2 0 £j@x.TV>& C P Pfg^i 

^.StiL^J^:^ y Ko 

[W*^5 4] «^4 9^^L5 3m>r*Lri>— ^KfSttOC P PIS 
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Co-Cu (fztzL, Fe>10«, C o > 3 0 Cu>5B.^%) 
, Fe-Co-Cu-X (fcrtfU XliPt, P d, Mn, Si. Au, AgCO 
v>-rn^lflX(±2ttJ^±07C*-r*^) , IliCo 2 MnY (fztzL, Y(iG 
e, Si, Sn, A 1 <7)V>-rtL^lfIX(i2fIJ^±<7)7C*-C*^) Ucfcl9ff*J&£ 

imMmS 5] 9^^L5 4cov^-fti^-^HfS«c<7)CPPME 

-km%mnMW:^y KK&v>-c, tuts? >J Fe-C 
o-Cu (fzfzL, Fe>10J£T-%, Co>3 0^% ( Cu>5JHT-%) , 
Fe-Co-Cu-X (tzfzL, XfiP t , Pd, Mn, Si, Au, A g<9V> 
-ftL^lfIX(±2fl^l±'7)7C*-r^)^)) , II±Co2MnY (tzfzL, YliGe 
, Si, Sn, A 1 <7)v^-ftL^ 1 fIX(i 2fim±607c*-e*)^) <fc *9 £ *i 

[»M5 6] 1**3® 4 9 £v>L 5 5 0v^-ftt^-^^fa«icOC P Pig 

i^tc, mmzmz-tzc p Pig««ifA 7 k 0 

li**^5 7] it^i 3^^li 5ov^-rtL^— ^niemo CP Pig 

$ Ktz % i HCTtt/i t n 2 a^sttg * M-r %> mm y * v mm. * & l , e$ 2 

ISiLtv^ C P Plg^ISMA-; Ko 

xmmzttfzmtmitmzffiz-fzc p pigM»if^7 k q 

[»^ 5 9 ] If *« 5 8 $m<0 C P P Ig^^t^f^ v KKi3V> 
T, Huie^ftl^lhSti, 5 A^±l 0 Ai^TOMI¥T^^:$nTv^CPPMg 
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[ff*^6 0] IMM15 7&v>L5 9cov^-ftL^-^Hffim<7)C P PIE 

r z/mmm i s^Mttn t m m±u> -> - ^ kji o m ^ , i«t£ «§i * ^ $ -t 

[Iff^S 6 1 ] If 3fc£ 6 0 Se«c<7) C P Plg^i^MfA y KUiJV^ 
t\ HUlfi«14^SM(i> Au, Ag, Cu, Ru> Rh, Ir, Pd> N i — 
Cr, (Ni-Fe) -Cr, C r <D -? % ^f^L^ 1 ttXfi 2 iffiJ^LhOxSt^ 

^** ? 2 0^%S-gitv^ C P PlgM^Mf a-; Ko 

[If 6 2 ] If 3^ 6 0 XI* 6 1 fBfcO CPP Sg^l^lfJi?*f a * 

[w*^6 3] w ^6 o^v^L6 2<D^-rtifr-m^tm<7>cppmm 
±m%mxmwz^ 7 fc^^t, m 1 stsk v - ;w m t mm y -*nt£g 0 n n 

^i-*#NKtt^«Rtt, Ta/Cu, Ta/Ru/Cu, Ta/Cr> Ta/ 
Ni-Cr, Ta/ (Ni-Fe) - C r XiiC r cov>Tft^TifM£ ft, f£B 
mmKC r £^ir±§-£r(iC r^Jfr&*2 0H^%^x.t^CP PlgM 

[If ^6 4] it^5 7^^L6 3WV»fii^- ^KfEffcOC P Pig 
X&fSMffitoXk^v Kt:^^t, ^IS^2H5e^14«<^— SBXi±^«B^ Fe- 
Co-Cu (fcrtfU Fe>l 0S^%, Co>30«, Cu>51^%) 
, Fe-Co-Cu-X (7^7^ L, XliPt, P d, Mn, Si, Au, Ag<D 
^-ftifrimXl±2m.&±<V7tm'C$>2>) , HiCo 2 MnY (tztzL^ Yl*G 
e. Si, Sn, A 1 m>rft^lttX(i2«l±0^t*&&) K«fc»)^j£$ 
tLtv^CPPlgMtSW^^ Ko 
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[W*J16 5] It^5 7^V^L6 4<D^-rtlfr-~WZnZWL<7)CP Pig 
^m^^/L?**^ y KHiJV^T. HuSfi^ >; ~WMm^>-UXit^U^K F e - C 
o-Cu (fcrtfU Fe>10«, Co>3 0f^%, Cu>5Si L %) , 
Fe-Co-Cu-X (tztzL, XliPt, Pd.Mn. Si, Au, Ag©w 
-rn^lfiXti2fim±<7)x«T^)^) , XliCo 2 MnY (fcrtfU YliGe 
, Si, Sn, A 1 (D^^-ftifr 1 fJDUi 2 fSJ^±07t^"C&-5>) lCj;l9}M£ft 

[|ff^6 6] »*^5 7^^16 5 O^f ii^-^t;fE«<7)C P Pig 
[W^6 7] If^l 3&v>L6 6<7)v^-fYt^— ^Ciem^C P PME 

* « r u « -e* z> c p p Mg^fH^ra*^ ? k q 

[0 0 0 1 ] 

Hlp^ffa (Iffii:lJt-&^|6|) ^-t>^m» ? ^tL^CPPME 
[0 0 0 2] 

[fie*s«i5 «t t^eopis *] 

^- KT-V ^^^a^m^>^^tllfflV^tL^>E^m^ra^: (GMR 

C I P (Current In the Plane) Mt, m^imfo-T Z&M ^WM izn Ltil 
^^"foj^-t >X^^^yjiLn^ C P P (Current Perpendicular to the Plane) M 

t K^gij-f h z. 1 tf-v # & o 

[0 0 0 3] 

14 6t±, i^CPP-GMRI^^ffli/^:CPP-GMRA 7 Ktf)*ig£ 
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±izi&&2int:Tmmn&mmi 2 0, ^ot^imsii 2 o±k«w 
j&jRztitzy 1 ) -mam 131, 132. m^m&m 133, 

R5£8B1£« 1 3 4 &tf±SR#«Ste&JRSS 14 0. Cl 0±a£N814£JRim 1 4 0 <7) 
±^m^X^fatzm<&XM)&2tLtz±Ui'- )^ KS 1 5 0. 7'J-ffiS14JSl 
3 1 B&O^NKtetf*** 1 3 2 omM«LTffM£*i£^- Kv*>f 
1163, Rtf^- F'UTxm 1 6 3 fcTSB->-^ KH 1 1 0 W±g&v-;v 
Kf 1 5 0 t<7)Fl^li6^«llil 6 1. 16 4 S:f Ltv»-5 e ^- FV< 

-f T*Jf 1 6 3 tmwm 1 6 1 <T>m\z\,t/*4 r^r^S l 6 2tfffiz.btiX^2> 

o 

[0 0 0 4] 

±EM(7)CPP-GMRA-y KT-ti, TSBv-Jl" KJI 1 1 Oa^Sly-^ 
KJi 1 5 0i)mm.Wk*mfcXi5 <0 . T8Bv-A' K* 1 1 OS^y-^ KJg 1 
5 0 tc^m» ? ^tL^> 0 :<OT^v-^ Kg 1 1 0XCf±S5'>-^ KJI 1 5 0 it 

t or. T^v-;u K/g l l osTOy-;!' KH l 5 o K-t y ^wmmfih 
fc, AMR (*2ftt«£t«ja) TSRv-^KBl 1 0Rm->- 

[0 0 0 5] 

•>-^kii i o t T&m&Q&mm 1 2 o^ml-cv^i^h. soLtspy- 
* kb 150 1 _Lgp«i4#«>mi 4 o^iitLtv^ii) •emmzm**!* < 

[0 0 0 6] 

±1 S AMRifCJ:l./^XJ f&M $ -£ & n (i , AMR ?v^/-^K 
*t#*fflv»TTSB->-^ K«l 1 0St>*±aJv-;u K/f 1 5 0 Ztefc-tZZttf 



mtE#2 004-3006964 



mm 2003-195159 



^-v: 15/ 



# x. h ft h i)K AMR ^*<7)/h $ v > v - >v Ymx* I* , +53- fcflH&C v - ^ 
[0 0 0 7] 

3: £_tfS«$;<7>C P P-GMRA7 KT-I±, tfiJxJi'P tMnCi *9ff^$;£ti& 

1 3 4 \zi>*i>7,mn.i)mftho Kmmm n4ii, itmmm^2 

00//n - c mff 19 , 1 2 0, 1 4 0^7'J 1 3 1 

. mim^m 1 3 3 t;JtLT#i{tn*§^ 0 * 7tR^iii4s 1 3 4 (±. R5*mi4 
#1* * uw-r %>tztb Km <%m-tz> &m&*> , *. if±rco v - ;i/ k« m ma> s 
6 0 oAss-c^sti, mm\±m 1 3 4oiii¥(i2 0 oA*is<?:£ft&o - 

<7) <£ 9 KJt&i/LO* # v^M*1£Jf l 3 4 < Kit <b *LTV>& t , RSM£14S 
1 3 4 cD&fct^* # < , -t>xwffi.l>mft2> IfcKi otRSilti 1 3 4 7^#£ 

o 

[0 0 0 8] 

^•-T% *iS-e{±. 1 3 4 *i!l^«B^<b« < It**»*$iitv»S 

o LfrLft&b, ELfflSmm 1 3 4 £ffii/>fcv*-CB5efiB14« 1 3 3 <7>B&ffc££;£ 
3-£*fci<>Kti, 1 3 3 ^ff^*t#<7)$tj^^# < * 0 , 

mmmi 3 4 £fflv>&v*-e@5E«Bi4« 1 3 ^(omt^^^ht, m^ma 

<D\ft # £ mmf&&m 1 3 3<7)^^e-^ > F^|p]^»oti/^^C, -b> 

o 

[0 0 0 9] 
[0 0 10] 
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#12 0 0 0- 1 2 3 3 2 5 

2001- 266313 
mm 2001-307307 

mm 2002-232040 ^>fK 

2002- 305338 -Sp-^Hz 

mm 2002-319112 
^mrnvtm 6023395^ 
Kmmwf-m 6052263^ 

KmmVfm 6 2 5 9 5 8 6 Blf 
Kmmntm 6330136B1-*!- 
[0 0 1 1 ] 

[0012] 

[0 0 13] 

±«v-^K«fc. £<7>±T<Z>v->v KWOWKfittl-a, •pra^NBtefl-*** 
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o 

[0 0 14] 

KP*BH5<Z> l/4i^±(0Mff^ff^^ttTi/^,li:^J Lv> 0 ^<7)i#^ 

#WK0Ox.UT^ v-^ KIHIHh&*4 8 0 AJ^±8 0 0 AJ2JIT"C3>£ 

6 0AJGJLt3 0 0 hVXT (DWkW-X^mZ *LTV>& £ £ ?W i Lv> 

o 

[0 0 15] 

jyWcfi. Mz-l£Au, Ag, Cu, Ru, Rh, Ir 
, Pd, Ni-Cr, (Ni-Fe) -Cr, Cr^Hv»WllU<li 
2 «&±-C**£ L^ 0 lt:«l^Wi:C r fc-g-tri&^KW:, 

[0 0 16] 

tLtlfg^^l^Cii, *iif«*«tt^JKR**T a/C u, Ta/Ru/C 
u, Ta/Cr, Ta/N i-Cr, Ta/ (Ni-Fe) -CrXliCrCi 
oTM$ftO»SItWi L<, KM*tfttt:C r ^Wt^HfiC r # 

[0 0 17] 
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immzmimmmm, mmi^mm. m2mmmm^h^^mmy^ i )m 
"i>s tci&M-r £ - 1 &x 

[0 0 18] 

m&mzmz.%^mmi>nifcx$ ) z> 0 lii^t^ittmuffi 

X%Z>o 

[0 0 19] 

^2@^SH4/ico-«(±^(±> Fe-Co-Cu (fcrtfU Fe>10g 
Co>3 0^%, Cu>5SW) , Fe-Co-Cu-X (fcrtfU 
XliPt, Pd.Mn, Si. Au, A g m^ffi^ 1 UXit 2 WX^it^X 
3b 2>) , XfcfcC 02M11 Y (fcrtfU Yf±G e , Si, S n, Al W^fii^ 1 

mxte2m&±v>7tmx$>2>) Ka^^m.-rh^t^x^^ 0 mm^yv -mn. 

m<T>— ffiXtt^aBWU Fe-Co-Cu (fc£U Fe>10f^%, Co>3 
OH^, Cu>5iET-%) , Fe-Co-Cu-X (TtrtfU XliPt, Pd 
»Mn, SU Au, A gV^tifr lW.Xi*2M.&±.<DjtWlX$>&) , 3U±C 
o 2 MnY (fzfzL, YliGe, Si. Sn, A 1 <7)v^f n^liXl4 2l^± 
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[0 0 2 0] 

iu<7)cppig«i»^7 kh^t, ±mmwm^mm<Dmx 
^7xit ^is »iN»tt&«5 m <t> wis: a * & m t a^is $ ti x v ^ c t a>m 

[0 0 2 1 ] 

5etf£14Ji o?8Hb £ ft @ @ jg-c § & - <h m E t <n -e & & 0 

[0 0 2 2] 

^ifijuflic Mtmfcm&m<r)±mxi&TmizmmLxm±.mxteTmt<Dm^ 

[0 0 2 3] 

t @5e«ste« (vmmmm £ £ < m^t? # h z. t & b®%.m&m <om.it £ «t 

19 3£@ K WmX # & fc v» 9 & S f> ft £ o @7Ei&t£Jf ofifrffc^SftH K@ 

5e£ftt>»fttf. ^a5e«Stteo^b* ? ^«brtc<^0-C, #fiM^fcl9« 
MffifftlAR • A^tt^o CI £*>K 

Elft&o 

[0 0 2 4] 
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[0 0 2 5] 

m7zmnmizi±^4 Y^\zm^^^z-mft^m } omtim\\x.bfL^o - 
(ommmmizxt)^ mTsMftm^mit^mt^^ h^m^n^-m^x^ 

[0 0 2 6] 

±mm^m^mii. m&ft* mm z&Asxmm z n/zm i m^mn.m tm2m 
t^tk %2 m^mftmcDTizfzi&ztix^x i> 

[0 0 2 7] 

m 7m.ft.rn <v «tLti±, mz.i£. mi-ms <Dmm&mr bnz> 
o ^i~^3 2 <D±i<zm&fttmm%.{f-7 -a 

[0 0 2 8] 

m 1 Oiltli, H 2 @^14®c0±H«14^SS.0 f 7 'J -f&t4Ji^J& 

h^r[p]mtB0^5is^-^^^2 m^.mnm±^ mm.ft.rn zmm-rzo 

✓ \>f Y^fa^%(Dlj$kmxW:mirZ>m y g£ <9 Iil2®^14;i<b^£?m4®<^ 
8*S« (£&^MI^£i:£M«$SB) ^lA<fit^-C§, £te.§o&@H@7£ 
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[0 0 2 9] 

™ v - ^ m t m i @ fcm.'&m <^m. - m&m t ±u ~> - ^ k* o 

Au, A g , Cu, Ru, Rh, I r . Pd, Ni-Cr, (Ni-Fe) - C 

m^mma, m i iSitti^^tfiMrafii 1 ^-/- rmtLxmzz 

Ta/Cu, Ta/Ru/Cu, Ta/Cr, Ta/Ni-Cr, T 
a/ (Ni-Fe) - C r Xit C r <D ^1rtifrXM®L £ tT-T £ t tftftt L V> 

[0 0 3 0] 

[0 0 3 1 ] 

[0 0 3 2] 
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m&%mn$mm=?-(Di/- Vmt LX^mmir^ X. -? Ta/Cu, Ta/R 
u/Cu, Ta/Cr, Ta/N i-Cr, Ta/ (Ni-Fe) -C r3ZJ2C 

tti©Bli:t, -t^^m^O^^^MfOi-^^^^ Aiu Ag, Cux Ru, R 
h, Ir, P d, Ni-Cr, (Ni-Fe) -Cr, C r <D n v>1**lj&» 1 

[0 0 3 3] 
[0 0 3 4] 

z. t *w* i^o - oi&mw&m t m 1 mmmam^m^wmxmm 
mmmRvm 1 mmm&m<v&&mj&^wfr* t *k£2> m 1 s^ts/i <« 

[0 0 3 5] 

£%&ttV£ffiSJtf&J|tt. Z-Mn^# (fcrt:LZ(±, Pt, Pd. I r, 
Rh, Ru, Os. Ni, F e <D^-f tlfr 1 mXli 2 ^X±.<Djtmxh^) K«fc 
Qfcl&ZlriX^&ZtfimZ Lv\> 
[0 0 3 6] 
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[0 0 3 7] 

14®ffl<7)#®#i5ni3^-r®^5:^t»^^<i: <9> RIMSfc¥?rfc:frlRjfc, |i l 
[0 0 3 8] 

mr^^m^umm. (fee) fc^L^t^o MJi&ii^Jiw^s o A£ 
itt#ttt*»t4CuAu i m<Dm.wm<Dm^iE^mm act) r^mmm 
±o«t**jnt»t>«:»t*Ltf, mM±i5^<7)is B B H «3t(i. mmnv>vtm-e$>2>m<k±L 

(fee) £*tJ#LW£o 
[0 0 3 9] 

0J^T-%J2JUi9 5l^ : ?-%J^T-e*-2>- tW£ Lv>„ .1 <7)$gBi*)-e£>ft(;£\ Hi 
[0 0 4 0] 

, M^ffitw^^ifijc ii i it mt Lrmztiz^m^ifeMiffitimmifa 

(fee) £t 19, i 1 S^ltti t fflt:¥fir^^i: {111} Mt LT 
^^tL^^^^ H H H M7&^^@£[6]LTv^<7)-r% ^1 £#J&1-&Jl^^ L 
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m^-m^tmmm^m^ u 1 n m^<Dmamm^m^m^n-m^±<Dm 

[0 0 4 1 J 

%immm&mit, C oX(iCo n F e m (ra^20, n+m = 1 0 0) Cio 

xftf&zn&t, m^±Li5m?k*t *k mwrntrnf^^m^^ \m\ mt 

[0 0 4 2] 

t tzm im^m^mit, ^-&< tbmwmimm^wmtt&xfr^ttmm. ( 

b c c) *K iM^ff^^C, I 1 1 01 mt LXmZtiZ>%Fffi%& 

^^^iti^t^ 0 1 lliol M^IOftia^T-^gg^l 

i:ilMii5^S<7) |1 1 11 ®rt<7)ftiS^^-F^j?g^|H(i-^±(7)M^i:^>7t: 

[0 0 4 3] 

m 1 fi, C o n F e m (m^ 2 0. n+m= 1 0 0) Ciotii? 

n£<b, (b c c) *tn, mmm^mwKDwmtmy^^]^^ 

ii i oi mt Lxm2ti&mm%&&mtm9cmfa-t2> 0 fabttrnm 

£<h£Co n Fe m (m^2 0, n+m = 1 0 0) (i, £ t & C oX 

(iC o n F e m (m^2 0, n+m= 10 0) <fc »K #K y = 5 0 M&<7)®.mxm 

M^m^#^<7)T% x ^jK^t£m&mh%z* y &m-tz>z.ttfx$z> 0 ttz^ 

±L-ftm&*tZ>C o n F e m (m^2 0, n+m = 10 0) (i. «^t5^§ <> 

n i m^m^m <r>mm^ z z*)?mtz-rz>zttfx$z> 0 

[0 0 4 4] 
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iitffi^c u in mt Lxmztiz>^m%&gkm*mmmLx 
, u ioi mt Lrmztiz>mm%%tiM i mtim%ffl.faLT\;^x i> z<dx 

X£& 0 

[0 0 4 5] 

&1@5e«£14*I±, «8Ml«a«llO|^liiftjSoariE«:CoXt±ConFe m (m 
^20, n+m=100) t U sH^ttf P B 1/f fflO#®fti£<7)&j££ C o n F e m 

(m^20, n+m=100) £ LtM$ 3£*f HJ<7)#®ttJ£K 

fc^T, M^&^flligfci: *K iMtftf^^i:, ll 1 It mttxmz 

*izmm%m&mi>*&%&fa-*z>tm^ im&^mmmvywmttftK&^x, 
fobttM&zt *k ifitffi^^^ii:, ii ioi mt Lxmztizmm 
tem&mfimmzfair&o z tztm^mmm^mw^^^c 0n F e m ( 
m^2o« n+ m =ioo) x&zt, wm.^wim^^Ltz^ \m^M.\m t 
m2m7zm&mt<Dm<DRKKYMffiKftmm&< %z><Dxi$i m 1 mm 
mamit, m^mmm<Dwmfrhm&^mmm<7)wm^\tiifro izotitF e 

[0 0 4 6] 

14s t -> — )v m <d m k ti , mm.&mm zft&mt&zt &x § z> 0 » 

&&mmii. A u , A g , Cu, Ru, Rh, I r , Pd, Ni-Cr, (Ni 

-Fe) -cr, c r<Dd^^*i s tifrimxi±2U&±<DKmz^mm®i&m 
umzx vmf&ztix^zztmi-z l<, mizrui/- ^ vm tm i m^Mfe 

-KiHtli$^«, Ta/Cu, Ta/Ru/Cu, Ta/Cr, T 
a/Ni-Cr, Ta/ (Ni-Fe) -CrXttCrUi^t^fitv^C 
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[0 0 4 7] 

&2 0£?&14S;RD f gN&te't'ISl«.fc 0 i>'^4 h^[S]||ffliJtc«<®^LT^L, 
[0 0 4 8] 

TSy-;vKifc7u- ffi!&m <7>m. r 1 @ £ ±SB v - ^ K* o 

, Ag, Cu, Ru, Rh, Ir, Pd, Ni-Cr, (Ni-Fe) -Cr, 
C rOH^W 1 «Xt± 2 «J£UiOx3R*'&tr#?Kte&**mK: £ «9 ffMt 

Ta/Cu, Ta/Ru/Cu, Ta/Cr> Ta/Ni-Cr, Ta/ (N i 
-Fe) -CrXliCrt:«J:i)«tim:t«U>o fzfzL, 

[0 0 4 9] 

<D±M^m > )mi ±mm&ikmmt, z<d%i ±mm&&mmRzf& i 
M&m(D±i<zfcj&ztitz%i 2 ±mm&&mm t ^tit^t n i ±su 
fc$m&mzfZj&^&m^ft%o r i e (kbhj * 
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[0 0 5 0] 
[0 0 5 1] 

m 5 (vmmte. % 2 mmmm (Driz$mmmmRzfy -j 
k y [z.iz>m\ mim^m tm2 itisi e>mim&*m t %> 0 

[0 0 5 2] 
[0 0 5 3] 

tz X 7 izimfe&mWkte. A u, Ag, Cu, Ru, Rh, I r . PcU N i - 
Cr. (Ni-Fe) -Cr, C r <F> •? \,*-f*lfr 1 SX<± 2 tt^_t<7>7C55t£# 
tr «£ 19 £ d £ * ? -e # * o Hi @5efiB14« t Jt« v - * K 

m<Dmz4r&-r&#m&&mmi. &mmm<n±m*m7 m 1 
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*2NBte&*llf;i\ 1 1 IT-Ov - mt LXi> 

itt^i^:, Ta/Cu, Ta/Ru/Cu> Ta/Cr ( Ta/Ni-C 
r, Ta/ (Ni-Fe) -CrlfiC r OW-r*i?MC «fc 0 ^J£$*LTV>£ C. £ 

[0 0 5 4] 

±ie^l-»5 0^0#>5r-C(±. »2H5t«Stt«0-«PX»i^«B«:, Fe- 
Co-Cu (fcrtfU Fe>l 0IT%, Co>301^%> Cu>5^%) 
, Fe-Co-Cu-X (fztz XliPt, Pck Mn, Si, Au, AgO 
v^-f*L^lttXi±2S^±07C3tl"C*4) . XliCo2MnY (/:/:L, Yf±G 

&zta>*'e&&o mm^ yv-m&mn-mxn&m*. Fe-co-cu ( 

fztzL, F e > 1 Co>3 OJ^T-%. C u >51%=F%) . Fe-Co 

-C u - X (tzfzL, XliPt, Pd, Mn, Si. Au, A g<D^-f tifr 1 ff 
X(i2«ja±07C^"e*^) , I(iCo2MnY (fcrtfU YliGe, Si, S 

^ o 

[0 0 5 5] 
[0 0 5 6] 

Bin, *%m<nninm&mz&v&cppmu±mimfo®m^v k (c 

[0 0 5 7] 

2 004-3006964 
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C P P-GMRA7 K 1 t±, m^Z^(a]HBf^<7)v-;i/ KKPBR-G L £&lt 
TffM£ft£TSv-^ KJi 1 0 tiffly-^ KJf 5 0^11:, TU±mmm 

14^SM4 0 ^Ltv^o 
[0 0 5 8] 

TSH->-^ KJf 1 oa^JifflJv-^ KJI 5 0(i, YtW&t lx<d 

Wtffc&GL, m 1 RZfm2 iZTfk-fX -? GMRfT3 0iHt^:Mf 
T-fM^tLtv^o C(7)TSISv-^ KS 1 O&tf.bfflSv-fl' KJf 5 0 l±, +53* & 
M^v-^ K^7& ? t#^tL^>lfcmi4TO, «x.tfN i F e tc J: I), j& 1 // m*UK 

[0 0 5 9] 

Z> o 

[0 0 6 0] 

3 0O±I (^|2H5e?K14«3 3 c) £T® (7'J -i&teJS 3 1 ) Clillt 
*5lK i 1 1^12 C^t J: ^ t:GMRf f 3 0 i 0 < , TS&v-^K 

m 1 ORZftU^-fl" KJf 5 0 tiJ^DMWS-WLTv^o 
[0 0 6 1 ] 

KJi 1 0XO f ±»v-A' KH 5 0 «t 4 JtJStJt^/h $ ^M14#JgfW-» 
^^tLTV^o ^Cfi, Mz-l£Au. Ag, Cu, Ru, Rh, Ir, Pd 
, Ni-Cr, (Ni-Fe)-Cr.Cr (D^-ftlfr 1 ttXti 2 MUiOtc* 

i^20^%^tv^a^ o -tL«b^:Mffi«'tt^JKM2 0. 4 011, 
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2 0(4, GMRf^3 0<Oy- KJf <h LT flUWTT a/C u 

, Ta/Ru/Cu, Ta/Cr, Ta/N i - C r , Ta/ (Ni-Fe) - 

[0 0 6 2] 

±UTU±mmimt±ikmm2 0Rv±.u±ffimimnikmm4 0(4, 

KfeSJPBR — G L co (1/4) i^±t&£JilJ^T«;£;h-£o $IxJ4\ v-^KH 
HR-GL^4 8 0-8 0 0At^l,ti, *Ii8£lM&14£JRlBS 2 0, 4 0 tf>|g& 
J¥t 2 0, t 4 0(4 60-30 OAt^SCHfJ L^ c .T O^B|*)-e&*U4 
, ^:ffi«M14^fli2 0, 4 OOJt&fct^, y-^Ki 10,5 0 <^&*m 
T*)^N i F - 1/1 0fIJ^i-e«-r^>- ttfX^Z> 0 -tta-h%, 

±mmmm±±mm2 o, 4 o<Dmm^6 0-30 0 A-e£>£<h§o~>- h&j/t 

(4, N i F el^3 0 0-3 0 0 0 A^flH^-Cff^S^ tiX^2>m£r<?) v- h ^fitrt 
^*i^1"£o 4oT, -t>^m-i/t(i7^Mff«tt^JSM2 0, 4 0 £vrbft^-t< 
, *®«5M14£«BII 2 0, 4 0fcy-^K110, 5 0 t W^It-t > * m 
■^O^SriilfQ-f £^£^T*£&o £*UCJ:*K TS& v - )V K/f 1 0 R lf±.U v 
K« 5 0OAMR?*^lCJ:^>*£feL^fc{±/h^ <Ppx.fbtL^>o T^T^H 
tiltttll 2 0 t 2 0 <h ±^7^M»«14#«^ 4 0 <7)MJ¥ t 4 0 14 

[0 0 6 3] 

GMRt^-SOli, HI 1 £ ii%> i^Cf7-y^ fllvV ft (H^Xy^|p]) 
^ty-^Ki 10,5 0£^*M«»14;£:J1§I2 0, 4 0 ?>fil?*ffegBKf£ 
SLT&fK _LTM^M«»14#«M 2 0 , 4 0 Ci o X&t fiX^ho - 
<OGMRt^3 0li, ^ffi»#Sttt«l 2 0, 4 0 v - R - G L O 

(1/4) J^L±OMI?-effM^nTv^^a6, v-fl/ KKPHR-G LO (3/4 

[0 0 6 4] 

GMRt^-3 o T^±mm#m&&mWk2 o mfrhmjzy v -m&m 3 1 

, #N814*mJi 3 2 S^HSelKftW 33^f L, $ h KB5eflB1M 3 3iH^ 
^ hyjfS] (m^Y^lpj) HffifltcS5iM^3 4 (0 3) ^Ltv>-& 0 ilt:^ 
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-ttmmfotmtftm (absd 7>j-M3i, #mtt*m/s 3 2 

&0^^£It14Ji3 3rt ? ltffiU RMtti3 4liStilL^^ 0 GMRff 
[0 0 6 5] 

@7Eig£1M3 3(±, ^J&£ft£^ 10^14^3 3 c^^2 

1**^3 3 b tfrh%z>mmy j-vmikx^mztix^hc, 

[0 0 6 6] 

n i @7Emi4« 3 3 C (±, h^ifi] (u^Y^[6i) mMzx%3m&m3 4 

h^|6jH@5c$tL-Cv^ 0 t2i^Ittl3 3 a OSUfb^ftfi, #NK144» 
r^i3 3b ZfrLtzm 1 05efiB14« 3 3 c i: H 2 @5e?EB14« 3 3 a tWRKKY 

[0 0 6 7] 

H 1 mfcmVkm 3 3cOT2 @5e«S81*g 3 3ali, ffiXtt^ffiri*, F 

e-Co-Cu (fcrtfU Fe>l Co>3 C u > 5 fSL=f- 

%) , F e - C o - C u - X (fztzL, XiiPt, Pd, Mn, SU Au, A 
g(D^-rM^\mJLkt2^X±.(DjtmX^>^) , IliCo2MnY (fzfzL, Y 
fiGe, Si, Sn, A 1 (D^~ftifr 1 mXit 2 &&±<D7L^X$>&) 
l$$tLTV^ 0 -<7)^1 H^ai4/13 3 cS^2H5c«S14«3 3 a<7)§IJ¥fi, 
Wx.lf 1 0-7 0-A8Sfe*4o *»tt*W«3 3 b tt, » 1 H^14S 3 3 c 

£ 0 2 m^m.nm 3 3a^FicRK k y mi®E&mm*tz h < u^Rtfmmxm 
j&zti&o *%imm<oWffi&i¥mm 3 3 bt±, mx.ifR uian-ioAS 

, m&mi,z£2>%.mm&itzimmmmx$>^xi> 

[0 0 6 8] 

R5i^t4@3 4 i±, 7C^Z (£/iLx;if Zf±, Pt, Pd, Ir. Rh, Ru 

, o s<Dn % imitzi*2m&±<D7cmx$>2>) tMn tz&m-rzfitf&m&tt 
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^T^^tL^^^^t Lv^ 0 TUfjfZ ^TCff Z' (t^cLtc^Z' 

(i, Ne, A r , K r , X e , Be, B, C, N, Mg« A 1 , Si, P, Ti 
, V, Cr, Fe, Co, N i , Cu, Z n, G a, Ge, Zr, Nb, Mo, 
Ag, Cd, Sn, Hf, Ta,W, Re, Au, Pb, Jk&1k±Wt 1 &<0 n *> 
1 ffiXti 2 ttm±Ox*-C* * ) tMni Sr^-T & £3ft«8tt*mt:: i»)M$ 

zfi& & < , S3Mtt£/i 34t*l H5cffi5tt« 3 3c <7>#®-C* # ££»*S£1SB[ 
£.£rt J T££ 0 K$«&/i3 4(i, 8 0 AW±^3 0 0 AWTO 

[0 0 6 9] 

(i> 0fl;lf£2 5 AgJK^MI?-C^$tL* 0 7 -?K14JI 3 lfi, ^<0-gBXfi 
£g|$7&*\ Fe-Co-Cu (£/fU Fe>10Sf%, C o > 3 0 C 
u > 51^%) , Fe-Co-Cu-X (£fiU XliPt, Pd, Mn, Si 
, Au, AgOV^-ftL^lSX(i2ttW±<7)7C*-e^)^) , II±Co2MnY ( 
tztzL, YfiGe, Si, Sn, A 1 <D^-f tifr 1 SXli 2 ®m±<7>7C*-e&£ 
) KJ: O^JfiSftTn&o 7'J-itti3 1<7)MJ¥(±, ^Ix.{fl 0 0 kffl&X$> 

m 3 1 XO f *S8tt*i-fl-« 3 2 OMffiflg&Kfi, h 9 -7 ? mil fill- MitZtiX^Z^ 
- W7^16 3^ILtv^ 0 CL<7)^- K/W7^16 3 tGMRfT3 0 

"7 'J -i&14Jf 3 1 O^-fbti, ^-K^T^i6 3«i^7« 

[0 0 7 0] 

t ttmmim&£mm 2 0 , 4owfii:(±, gmr^3 oof?? ^ipi^- 
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[0 0 7 1 ] 

ft 1 iftftJi 6 1 Wft 2 ^felf® 6 4 tt, tf A 1 2 0 3 ^ S i 0 2 & f ^lfe» 

®f»«14#SM2 0, 4 0OK*a*Tv^ o 1"£:b*>, ^1^16 lf±, 

O±tc^$tLTv^ 0 ft 2 6 4 ft. @^H14«3 3«>W1fliaPKSrt&IS 

JP"C, ^- K/svf 6 3 <7)_hHffM^tLTv^ 0 

[0 0 7 2] 

AM7^Til!!l6 2li, ^- K/M 7X| 6 3 0# 14 (®*Hc, ftMitS 
) *|6]±$^, /n- KVMT*/f6 3 4 Txm^-ZViKZt&tz 

ftKmfbtiX^&o /^7^Til6 2(i, ^AL^fSit (b c c flfct) 
IltM^^Ii^K, JLffclftKfiC r , W, Mo, V, Mn, Nb 

tmtL^tf, y } )-mam3 nvwrnrnt^- y^ur^me 3 tcomz^ 
^sit^tii^o -7 -w&m 3 1 op^jgR^- K/s^r t;*js 6 3 <7)fMjn 

It$n^/^77Til6 2 O h 9 7 ^ipI^r[p]Hiott^>flII¥(i. 1 nmWTt 

63t7'j 3 1 1 zmnmiiz&mm-i-z zt^-x:^, i 3 
-i&lM 3 1 <MEftiJW#iuc&&o 

[0 0 7 3] 

Jil±co^#:t#^^Wt^CPP-GMR^y K 1 it. -tV^tl^GMRf 
3 0coTOtC^LTSil:^f6] (JBUl^fr) bzmtltztZ, GMRi?-3 0^ 

^^-T^enti. ±gpv-;u KJf 5 Offl^Tgflv-^ KJf 1 0 fB!J^[p]^o T-fc > 

[0 0 7 4] 
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^5-**±»v-^ K/f 50±f) <>Jt«t)fcO/h$v>±S|5^:lB«t*flBttt^JmR4 0 

mim^mmi o^gmr^t-3 o «t n bm^mm^&Lx^ztz*), m± 

■b^^*a(i, T&*ffi«gNi8te&JRIR 2 0 oJt^^T^v-^ K« 5 0 <fc 0 
<E.oT^M»«tt#JSM2 0ji J GMRf?3 0iH^IlC# 

^ KJB 1 0 iZiHitA.l^mtL^o 
[0 0 7 5] 

Z<D£7%UffiM&lZ£irU^ GMR1T3 0 ^Jjfc $ tlX ^&$gffl<7>±/f {£ 

tII2 0, 4 0 ty-^K110, 5 0 0#MKi3*t*miifE^j£J±/h£ < * *9 
, y-JVKHO, 5 0^AMRi«i:t^ iAMRMt: «t -6 J <i X ( 

osEti* ^"iSKiiSfrifii § -cab & iwj«om^is§>6 ? -c § * 0 

[0 0 7 6] 

ifc, ±21^^^:^11413 3 (^l@«13 3a) (DmtJjfa* 
m<m.-$-2>tztb<nB$m&M 3 4 tifjl 1 33cJ:H^^ h^ftUfflOK 

-JftHRafi«att»t±, GMRff3 0**W«#ftKte&JRBI2 0, 4 0i:Jt 
LrJt«t/L*»^:*tw^:S < , RMm#14£f#££a6t3 7 0-3 0 0At 
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[0 0 7 7] 

#S!H2 0&Dn r &;kffi^N&14&JRM4 0 £««fc ^J?v>MJ? t 2 0, t 4 

[0 0 7 8] 
[0 0 7 9] 

5feT\ T*»t>»itcT«Bv-;w k* i o, TU±mmmm.&mwk 2 0 , 7«j- 

iSt£S 3 1 , 3 2 , fjl 2 H^ttS 33a, tm&ftWi 33b, 

wig i 3 3c zm^x^rwk^izMWimm-f&o &m<otmj&.& 

mm&. mi iZT^^titz^m^m^cpp-GMR^y ki tHt-e*)*,, 

[0 0 8 0] 

^ac mi mfcm&mz z cojlk, Mt^iGMRiT-3ow^^i 

[0 0 8 1 ] 

hm&J&l&Ltzb, Mi:lfcntv»!5:^$ 1 B£i&1£Jf 3 3c 

, #«tt*W« 3 3b, 2 33a, 32^7 V -«t 

14#SM2 0<D h 7 -y ?ipS^ft<m5f3r*f£3|Lt^, 7 'J 3 H^^IS 

^14® 3 3 cit*0#lt«$^GMRf^3 0««i:ioti$ 
ti&o G M R 3 0 WMiS IC (i^f t > ^'J > ^ t ? Hf:!|f(7) 
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o 

[0 0 8 2] 

m^x, gmr^3 o^mm^m^^x, n^ii6 u /^rxTt 
±ss#s <r>*mik. irmm it. iic^? ti/j^^^s^ cpp-gmr^ki 

[0 0 8 3] 

h«£B£*L£^ 113 C^^-J: ^ (c, H 1 m^MnM 3 3 c <D/W h 

^^nnzK^mnm 3 4 & 0 -t mi m^mam 3 3 c R&m 

2 mm 6 4 <7)± , BfiJc^ UT^FIini/y^HMU 
■TOl/vX h«^S^ttTv^v^2Mli/i6 4 £$}x.f£^*>5 'j 

19 U l&*g&5H3SSMm/S 3 4 ^Mt^„ 3 4 W^D-^^i 

H3 [z^tifz%j&Wtm(DC P P-GMRa y K 1 tW\ CX&Z> 0 Km& 
14* 3 4 (DMfcmt, Uy^M^lino 
[0 0 8 4] 

mm.\m 34tn s^t^/i 33c op B ^-eft^nxm*£^#£f&££-tt 
& 0 -<7)il, T--^^S(i^ix(i , 2 7 o°c@s-e^i9, epMH^* £ £ fi 

8 0 0 k A/mmmX&2>o Z.(Dmm^T JV^MIZ X 19 , Hi 0^14® 3 

3 c<Dmtjj\P\&^-( humttzmmzn, m2m^mnm3 3 aomtumt^ 

4 bUfa^ttLXK^jJjfclt'ZmfcZti&o 

[0 0 8 5] 

T--)V®Mm*. EI 5 izjji-rx o ic, ^l@^Itti3 3cS^2iii 
6 4 <7)±H±^BffM14#MM4 OW^SIU ±^M«M14^ 

*>3';>^KJ:iK -LSI5;*:BD»#lH8te&«lg 4 0(7)±I^™^ti^ o ±SB 
*ISat#i81i£JK8R 4 0 O^^^CMPDnX^^mJl t 4 0 (±, mi 
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/:»l(OCPP-GMR^7 Kl tmCX$>Z> 0 
[0 0 8 61 

fit, ¥S'fb$tL7t±^®ffi«14#«M4 0<7>±H, ±S|5v-;i/KJB5 
0 £*^y *jj5tl&1-£o ±»v-^ KJf 5 O^^S.tfJ&J?^ EI 1 K^l"^ 
»CPP-GMR^7KURt:t'i)-So £tf>±»v-^KJi5 0(1, ±g|5 
*MflElH&te&JR!l4 0 SrjRili-&|^JC, I£±^*®|f ^1£#«Jg| 4 0 tMWi 

[0 0 8 7] 

&±tcl 0, HIl t:^tCPP-GMRA 7 K 1 tf&m-f&o 
[0 0 8 8] 

&±<7)*mfoM1£-Cl*, TfflSv-fl' KS 1 0<7)S±i:±SBy-;u K* 5 OOjS 
Ti:, 7'J-jgtti3 lX«±HSItti3 3 (£ 1 BJ^Kte* 3 3_c ) KEgag 
U -*i<b7';-?gmJf 3 1& tTH5ciStt»3 3 1 0 &+#j£vMB»t^j&S*i 
f:TH57CffiW14tS)i2 0 ^±SR^Mft«t4#JSM4 Oi^^iftifi^ 
tLTV^<7)T% TSUy-^Kll 0fi^±gy-;i/ Kf 5 0 CiJtt^-b^^li 

M R 3b$ Ci^/^X^ nT^-C* & o 
[0 0 8 9] 

l4 0^>-^KP B 1iR-GL<7) (1/4) \^±.<DWMX^WL^ flX^^><DX\ 

tL*-T<. TSPv-^KSl 0TOSIiy-^K|5 0 KtiU t A^Stfifrv^ 
C1*UC1*K TSPv-^KSl 0M±»y-* KJg 5 OtAMRW^Dt 

[0 0 9 0] 

£ fc*ifeffij&«$-cu\ is i 33 c in^^f Y^fa%m\z&sm& 

S3 4 fctfcH, •t>^«»tL^tL^>m^^'bR^14^3 4 iMMLXhZ 
<7>T% GMRiT-3 0 K*>xmit£^LT&R$j&i&14Jf 3 AtfSm-t* - 
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»M14^«M2 0, 4 0c7)M/¥OlSftifiS^S< 
[0 0 9 1 ] 

^i&B^-eti, 34*11 mfctimm 33cJ:HM b^ftH 

«KtS!»fCv»*j&*, il@^I14i3 3 c OlW$:S^t^Iilii^Wt 

[0 0 9 2] 

MxJ£\ SI 6 -9 H l@3e«S14S3 3 c * h 9 ^ ^(S^rfiltz+^tc 

S<$£f£U ®tf L^^lH5e«SttS3 3 c <Dmm*mU^W:^ hK&mm Z 5 
*fx.^lWoTUw 0 @7ES!1£Ji3 3^-7^';«ig-e^v^^t;{i. m 

[0 0 9 3] 

jl*:^ y K»itf±IH 1 K^i^ifc^lBlfc IbJ CC^ 13 , m 1 S^HttS 33c 
<7)/W h;frffl||fflKl±Ra&fiB14«3 4 <9 [:i2^ti6 4^j££*i& 0 

[0 0 9 4] 

$fcK***fc5&S|-Cti\ ±a^I«^ItttH4 0^GMRt?3 OCT 
2^lfii 6 4 ^IotM$tit^Sii:jl>f), ±SB*®»#NK14&JRIIiU 0 

[0 0 9 5] 

m 7 ~IH 1 4 (i. UCP Plg^iS^MfA y K (C P P - G 

MRa-; K) ^2llfi*^Ltv^ 0 
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[0 0 9 6] 

m 2 mmm^ m i n§i^Ti5ti»«tsi 2 0 , 
m&&mm4 0 cfx.tT^«tt#ii2 2 0 , ±.mm^mm2 4o*t 
s.c/^2h^ih4so^^ Y^famw*mm^^&K^m.®.m?> 41: 

fit, h^^mffiiJt;^ft^^/c^2@^M4ii<7)±M-?:^-t-^R^M 
2 3 4 ^lix.7^*-t:^l^»^tft^^^^o -<7)f£2^»^J^frli\ * 
®ff«14^«m2 0, 4 Ortq^LT^fr < -b >^mv£^?;ttL^>fgH^ 

fc&i&nm 2 3 4 L & v > tz tb \z V ^ - )V».<o$k£.i)m Z-hti, £ P> , @ 

mmm2 3 1 tKmmm2 3 4ogstt®«£+$Hcte«-c#, strata-* 2 

[0 0 9 7] 

E17 (iC P P-GMRA7 K2 0 1 fc^^TiiOllr LT^-f^M 

Hk IS 8 f±C P P-GMR^y K2 0 1 0*jt £f E£HK#£ <0*fr [6]® ffl*»t)lT 
^"taS^WfliH, HJ9 (iGMRft^-2 3 0 ^±^f>l 4 r^1-^¥ffiHI-eab^o 

in 7 -in 9 nisv^-r, m i ~m3 c^-rn i niMTtmtm— z it Ltzmn 

[0 0 9 8] 

C PP-GMRA7 K2 0 1 (±, JiS&v-^ KJf 1 O&OHFBBv-^ KJf 5 0 
ZfrLX^yxmWL*mmJjfa^ : MLtzt GMRM^I&StiGMR^ 
2 3 0 m-rv^ o GMRf?2 3 0(i, 1 Hffifi^GMRf^S 0 t it 
#WO««ffij&*±TiffiK:fco-C*3iK T^f>HR#t3H5fe«tt»2 3 1 1 @5e 
^14^ 2 3 1a. ^«&1£>4>n« 231b, & 2 @^^14S 231c) , 
$-5 2 3 2 V -m&m 2 3 3 ^Ltv^o 

[0 0 9 9] 

2 3 1 1±, mmfe&tfJEnm* t zm&tt&tz x n&mmmzti 

<fc 9 tCffi^#:hO*t|fi]M1II<0^ffi^Sc$tLTV^ 2 3 1 lift 

Lx->x^KK^^m^M^^x^fzj^tfmm\i^mti, m^M^m2 3 
1 cii, >w viim^m^^^-^n.^mn^tii)mx.hfLho -<t>m 
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[0 10 0] 

t tzm^m&m 2 3 1 -cti, ei 7 &ckei 9 tc^i- «t ? ii s^^is 2 3 

1 a . $m&*fflm 2 3 1b, %2 I«| 231c 2 
3 2&0 f 7'J-£MfciI2 3 3 J: <9 b ^ftUfflil^ft < ^LKTM^tiTio *) 

, ^(Oil^l-fth 2t^ 9 y ^IS^ffiTwJ: *) ftoTl«»4, ioT, fjl 1 

H5e&1±«2 3 1 aMl2@^Itti2 3 1 c h Ufalz^-ft KJj&l 

|fij tc TO & ^fS] T^ft L T V 0 
[0101] 

& 1 H5e«S14® 2 3 1a Rt^SSttt^M* 2 3 1b OMJ¥(i, & 1 ^ili© 
SI 1 @5e$14« 3 3c &O f **8ste4'W« 33b tmfo-C&Zo % 2 0^14^ 2 

3 1 commit. m?U£ *> i>m*m\- w vjj&imA) -c*<, 

5 0 A*IJ£> fmaw-ett 4 0 AgJS^So 
[0 10 2] 

» i mm&&m 231a onrFfig^i, 1 mfcm&m 23iaiHi^ 

7WJ£$*i-Cv»& 0 T8B#N8B14£JR1§S 2 2 0 14, T«5v-^ K/f 1 0 tmzmm 
tLTmm-fZ>tet\ GMRIT-2 3 0 £fl|j£1-*#Jf v- 
Kiat«in o GMRff2 3 0<7)#^<7)|g H B H fig^^ H B H @eiSH4(i, T 

^«i4#«^2 2 obzx^rmwzti&o z<DTmm&£mm:2 2o«v- 

orv^ 0 ^mmnmX'^ Ta/CrHi*2«*jt^T«*«ltt^JRil2 2 
[0 10 3] 

2 3 3±H*i, m7 1 )-$±&m 2 3 3 t |WI Cffii^tt *±»# 
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2 4 ommztix^Zo z<D±.mm®.£mm2 4 0, ±u 

KJg 5 0 <7) — p|5> 7 2 3 3 , 2 3 21^12 @^Mt4@ 

2 3 1 c^-aii, -£<7VW h^^ffiij^^Mfi^^ib^^jigMt-Cv^o ± 
SR^ffittill 2 4 0(t ffll ^W^«^±^^M»^H14#JK)jI 4 0 t |Wj 

-eoBIJ?(i±^B«#^14^«II4 0 X 

[0 10 4] 

_biec PP-GMRA-; K2 0 1 fi, H^HttB 2 3 1 cDM^ft £®7E-f & 
7^<OSC$Mtt£/f 2 3 4 GMRff- 2 3 0 «fc <9 fc'W hUfamMOiiLWX, 

H2@^i4g2 3 1 c<7)±miz^m^^txmx.x^ho -r^fy-h, mm&m 
2 3 4t±, ^4 ^ft«jm$£ji£-££iii2 m%m&m 2 3 1 c <7)±^, _hgi$# 

SH4#SM 2 4 0, "7 «; -ffi!14/l 2 3 3, 2 3 21^2 Ste^I* 

i23i C (D-u<7);u y^mn^m^^Lxfm^^x^ho K$m& 
1234 <D^mmwmm±, m 1 iMi^s?4itti 3 4 1 i:-e*& 0 

[0 10 5] 

RSMtttS 2 3 4 (i, m2 @7E?g*14S 2 3 1c «h 

it^miS^H^^i <9^2@^14S2 3 1 c (omt-fin*^^ h^ffi]^ 

@^-r-2>o ^ i mirn^m 2 3 1 a t m 2 m^mam 2 3 1 c t±, mi*™® 

23 1b^U:RKKY WfflUftffl Hi •) , H«tffc* f R 3 Ffi : *t® t^ot 
^4, iot, f l@SItt!2 3 1 aWMtt^^f F^(6]traf^t:@^ 

$tLTv^ 0 ^mmmmxit, mim^m^m2 3 1 a oJjMMm* 

> h (feftflBftM sxlf t) ^i2 @5e&te)l 2 3 1c «>J|Mifcffi**fc 
*> Ol^-^ > h «fc ») < LT*5©t, H^JSttS 2 3 1 <Dizfcb LX 

(vmtfifa it m 1 rn^mm 231a <r>mtftfa ^ l < & & 0 

[0 10 6] 

Xfymm^WM 2 2 OK J: * v - K3b*fc ioti, il @5eflB&« 2 3 1 
aSO*^2@3cRSt«S2 3 1 c OfflSik*«5fiH^HSg$ ftT^&o 
[0 10 7] 
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K%m&m 234 t±M s s-a> vm 5 o op^ui, -t y^mtL^mm.nm 2 

3 4W-»fL*i&v>J; ^ H, A 1 203^S i O2* W*6**t#U J: <9ffM£*i/,: 

7°Jf (ft&B) 2 7 1 «M $ tLTV^ 0 

* ;i^> 7 7*52 7 1, RSttfUtt/S 2 3 4, M2 @Se«814S 231c, 

r B 112 3 1b, £ 1 B5e«B146 2 3 1a SCn^NStt&IRlt 2 2 011, 17 1: 

;l^> •7 7*12 7 1, R3Mtt4/l 2 3 4, & 2 @5e«B1£« 231c, »14>f Pal 
/12 3 1b, il H5e«S14« 231a SrJ*T«B*«tt^JKit 2 2 0^073(51 
Utt-Cli, A 1 2 0 3 ^S i 02*^ttit*f»^J: 0^JK$tLfc»2^y^7-f 
^7 7*1 (*&&*■) 2 7 2 tCJioT, TfflJV-^ KB 1 0 t±&is-)V KJf 

5 0 <d m& a #> h tl X V o 
[0 10 8] 

Ell 0 -Ell 3 $r#flSL, EI7~m9 K^-fC P P-GMRA7 K2 0 
[0 10 9] 

HI 0-111 3&C£v*T, (a) (iCP P-GMRA-y K2 0 1 <D2k&JMi 

mmmfc£<?>nfamMfrb&x7P-ruftmwm. (t>) i±cpp-gmra 7 k 
2 0 1 osjsigit^tfjfct^^ h^^TO^nf u^tiMit 

* * o #e nT&f&ttftJBL if mm a , ^ra^o cpp-gmra^ k 2 0 1 1 m 

[0110] 

5fcT\ TSBv-^KSl 0_t&c, T^«bMI^T^«14#»)^2 2 0, il@ 
^?H14S 2 3 1a, 231b, & 2 B5eflBtt« 231c, »t£*t 

2 3 2 , 7 -mttH 2 3 4 &a f ±g&#N8te#JRl£ 2 4 0 £ m-M^XM 
mf&m-f&o ffiIt:(iXA'7^ft^fflv^ 0 d<7)<h§, i21tlti2 3 1 c 
(i, ^J&^<?>^ 2 @5ei&t£/i 2 3 1 c vm^tm £mmx#>— HJfRKLTfc 

[0 111] 

±^Itt^I12 4 0J:(:, Mt^#GMRt^2 3 0^f7 7^ 
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ipS^fffiTw^a^-f^ VVTs HR1 ^Mt^o 
[0 112] 

k/^ MR 1 £M;L£fb, hlf R 1 izm^tix^^^\y^±^m&n± 

mm 2 4 o i a^utt® 2 3 1 a t t-co^i (±mmi±&mm 240, 
7 >j -isms 233, $mmmm 232, n 2 s^si*® 231c. 
mm 2 3 1 b Rzrm 1 s^Mtse 231a) * > 5 m > ^jc <t 0 

U T^#^14^JSm2 2 O^UffiL^'b-f 'J >^Sr»T-t-6o -OT 

tcto, m 1 0 j; 9 T^«ii4^JiM2 2 00 h 7 y ?mjj&\<D 
««t>*ac±tc, ii@gitti2 3 1 a*»e>7u-iattJB2 3 3 it^it 

l#^^tL^GMR*^-2 3 0 fcJi«*«ttt^«il2 4 0^$*iS o GM 

rut- 2 3 oowii!araKi±>r = <; ^^-r^^tL^so— aj**f?#*-f 

[0 113] 

i!v^T. mi 1 K^FtJ:-? GMRff2 3 0 ^WWfcBfffcjWtT, £ life 
ii6 1, A-f7^T*l6 2, ^- hVN*>f T x/g 6 3S.CFH2^*f@ 6 4 £il 

vfi&ttBtit. rmm^mm2 2 oizttLxmm&jjfat-r&zttm 

[0 114] 

RfSt^-2 3 OOil^tSh 1 ^fSl/y7 MR2 ttetirtho 
[0 115] 

Mv>t, m 1 2 iz^ir X n \z^ v vm R 2 \zmt>iix ^*^±Mm&&& 

mm 240, 7 >; 233, ^BKtetmw 2321^2 2 3 

34t|lA 7 ^7^ ;i^> y 712 7 1 * e 
[0 116] 

±i5-r * > ^ u > ^ihk «t 19 , ±.mm&&mm 240. 7 2 3 

3&tf^8tf4*t£Hf 2 3 2 (iGMRfT-2 3 0 t^StW^ca^n, &2 
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@«£1£Jt 2 3 1c <7>-8B, #»te+W* 2 3 1 b Wfg 1 H5cfl814* 2 3 1a 
fi, 7'J-«Stt« 2 3 3SO t *iBtt^i2 3 2 «t «9 fc/W h ^frJUHOK^ < S£ 

, 7 'J 2 3 3 , 2 3 2OT2 231c O-gp 
[0 117] 

m 1 ?7<r y 7°m2 7 1 OJ&M^fi, 'J 7 Ft7i:i 0 hm 
R 2 £&£*1-& 0 
[0 1 18] 

V VTs Y m R 2 L£ <b , ±*B#N8tt&JRlt 2 4 0 RETf* 1 ? 7 <t )V 
^> y ^12 7 1 <7)±K, .# 2 B7E^t£Jf 2 3 1c, #H8f£fnV 231b 

m i mfcm&m 2 3 1 a^^t^h 2^i£ni/y^ MR3«n 0 

-Wi^$Tf-feh 2 (2, GMRti 1 2 3 0 <7> h 7 y ^IStSTwXO^^tfth 1 
[0 119] 

Mv^T, EI 1 3 K^-f J: -9 I/yxMR3i:Ii?tiT^^^il/s-'^7 
^^>'^12 7 l^<b4>£< ti|l@^Itti2 3 1 a £ "C<D&m £#flx- 

v*fcn* 1 ^7 * 7 4 )V3fv y 7°m 2 7 1, 2 3 4, fjl 2 @5eflS14« 

2 3ic <D—m. tm&^mm 231b, mi m^m&m 231a, Tum&& 

^112 2 0 £Bfc*U fR^ffi^tzTfflJv-^ Kg 1 0 £SttJ Z<DM 
Hl$Wfl5y-;i/Kil0±Utt, ram 1 3 <fc d H2^7?7^ 

y /12 7 2 ^figlt-So m2'*v*y4 y 7 , f2 7 2 OfiKM^ti, 

MR3^'J 7 h*7\<Z£ Z> 0 
[0 12 0] 
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1234 i±, < t ^-u^mwm^mwm^K^mL, Etfmmm&z 

mW-f&o -f^fr-ib, SSMI1412 3 4 tlil2@^5im«2 3 1 c OP^^miS 
^^#&£-f£o f&^L/z^lg^H^HJ: *K f£ 2 ®;£ig£t!fc/i 2 3 1cOl 
tt^ftti'W h^|fi]H@^^tL, ^10^51114® 2 3 1 a <Dmt?j&lli;U hjf 

[0121] 

^Km&nm 234 «Lrv^^:i6, i^Mmi 234^2 m^m^m 

2 3 1 c<7>^®« (^^mw^cx^^mmmm) £+^««-e#, 

^2@^SItt®2 3 1 c<Dmt^m\m7E-tZ>ZttfX^ho iot, =»t£ 
^ra*2 3 1 b ZftLX% 1 Ste^H 2 3 1 a^ffc^jlS^ig^^o 

[0122] 

T ±^#5114^SM 2 4 0, W>2 mm 64, ^ 1 ? 1 
J ;w^r> y 71 2 7 1 2 y * 7 -f ;l^> y 7°JB 2 7 2 <9_tH, ±«B >~ 

^Ki5 0Mt^o fcfc, ±fi5*«tt^JRR2 4 0f±. ±SBv-^KJf50 

[0 12 3] 

W±^Igt:«t *K 0 7 -0 9 K^-TC PP-GMRA7 K2 0 1 7& f 5eJ£-T& 

o 

[0 12 4] 

j^L-to i n izm 2 mmmmxit. m^-m am\tmm 232 >j 

12 3 3) iH^'f h^falll^&tf Lfc&2@^&14Jl2 3 1 c©±Ii:g 
ttU ^<?)i2@SItl2 3 l c<o±I^F^:3cMWJM?^SS 
Mtl2 3 4 ^fitv^ 0 ioT, $ 1 mmfmo X n Cil @5efl8t£Ji 2 

3 1 aX(if2@t«ttl2 3 1 cWV>f^^>f h ^foimffiflO^® H^i"^> 
RftfiBteJB&f&x. 19 »2S3e«S14«2 3 1 c tBmmM 2 3 4 <D 
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fcm&m^mitimTzir&zttfT^&o 31 2 s^nttii 2 3 1 c 
234 <a#ttra(±, ^ 1 mnmm^&tf&m 1 3 3 c 

3MlttJI3 4^j|!fc®a^5 0 0^±t:ffiiLt^^,o Mttltg 

&h (=h2-hi) iz£<om.fczti, mimmfimviiY? y tm^-mrwt 
mi m^.mnm3 3 c^isci f}is$ntv^ 0 

[0 12 5] 

ct^ffM^tL, ig@^ni4g2 3 1 mz$mfotmifamm<DW5'mfrmifrztix 

1>&<DX\ m&m$hW:K£'oX i>M 1 @^14S2 3 1 al^i2@^ltti2 
3 1 c <7)JMb@^75^b^tL-Cu><5> 0 ££>H. @^14®2 3 ltfhyyffy&Ti 
\S]£ 19 h^|p]^ft<ffM$tL-Cv^(7)-e (Tw<h2) , ff^IM^i 

o T & m 1 @5e&14® 23 1aTO2 Ste^IM 2 3 1c <^fiSftH^^Sfi<fc £ 
nti^o t fzT a/C r K J: £ 2 Jf ff if-CffM LtzTmm&£mWk 2 2 0 <D 
±CGMRf?2 3 0 ^S^tl.^i7)W?titv^(0-C\ -<7)T^«14# 
MM 2 2 0 <7) v- K3fr*K iotiil @7E?&14Jf 23 1aSlF*2 @^14H 
2 3 1 c «ft@^^M:£ftTv^ 0 
[0 12 6] 

W±<7)|2^1IiT1t ±g|5->-^ K/f 5 O^^TgPv-^ KJf 1 0 tCfp]tt 
T-b>^lI^GMRti 1 2 3 0WlH:^Ltijt^|fi] OBUP^fS]) UStL^ 

<t£, ej 1 4 K8B$cep-e^-t- =t ? im^mn^^y^mMMw^Zi-t&o - 
<o-t >^m^m#offi]#(i, n 1 m^f&ftm 2 3 1 a $.0^2 mfcm&m 2 3 1 

-^@7E$ii4«2 3 KDmimTtzzhizim ^-r %±xmi tzfzL, 
*m2%mm<vzo n@7E?&i4Ji2 3 1 (DMittf-t-ffimi-mTzztix^ntf 

, -b >*m&t^#<7)fr § <!: f£ 1 @7Ei&t£Jf 2 3 1a 2 @;£?&14Jf 2 3 1c 

^J&f^-^-^ > h<7)f&]£ h^-f lt^^ < T*>, ^L/j-tr>^m&f^# 

i:«tot@^itti2 3 i<7)iwf><^t^^ 0 ztuzxt)^ -ty^mm. 



tliiiE# 2004-3006964 



#11 2003-195159 



^-vl 47/ 



[0 12 7] 

2 £^2f£«£IS-efi, ^imM^<h|Bj^tz^5Mtt^ 2 3 4 ^GMRiT- 
2 3 0 1!) *>/W h^fp]«iJ^'fimLT^^<7)-e, 2 3 4 fi-b>*m 

it cOyJfEtL & mflfLif£&£^ ^ ffiftl £ ti, G M R ^ 2 3 0i:-t>x £«f£ Lt^K 
?«tt^ 2 3 4^f§^i-^ - ttfK^o iot, iM«^GMRSf^-2 3 0 

o *n 2 mm^mx ammmm 2 3 4<7)±w ? GMRti i 2 3 o^iii 0 & 

±.bZitLW LTO^^ 2 3 4 <7>±Mfif! 1 * 7 * ;l^> y 2 

7 1 tcj; oa^tiTv^o-c, -t y^mmtK^mym 2 3 4 Ktst/^mi-f 

[0 12 8] 

££RSMm/i2 3 4^GMRf^2 3 0 iH^'f h ^ftllffJUiftS LTw 
[0 12 9] 

$Ilfi<7)iitttIl2 2 0, 2 4 0 fi. ^ 1 ^W^S<7)±^7C® 
[0 13 0] 

Ell 5-@2 0(i, ^^CJ:^>CPPg|g7C?^^)LM^y K (CPP- 
GMR^7 K) <7)f£3H;$m!s£^LTv^ 0 
[0131] 

H 3 Hifeff^Ji> m 2 @£$l148<7>_t®-e(i& < , m 1 0^141 OTffl-C^ 
[0 13 2] 

(HI 5(±C P P-GMRA7 K3 0 1 O^iS^^T-^^T^Bf LT^-T^Blr 

®ek mi 6iicpp-GMR^7 K3o 1 <nm^%zmmwt mmmm^h 
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It*tWI@> HI 7fiGMR^3 3 0 £±#> ^Et^-r^^Fffiiat? 
HI 5 -1211 7i:^i't, H7-EI9H^i-*2||*fe^3Ktra— ^4g-«r 

[0 13 3] 

C P P-GMRA-y K3 0 1 ti, ±«Jv-^ K« 1 0 R tTTW *> - KJ1 5 0 

3 3 0^fiTv^ o GMRff3 3 0li, 2 I1I1<7) GMRSfT 2 3 0 t 
mffi^, T**fcffi#KH5el8teJ*3 3 1 (£l|£I1ti3 3 1a, #Ngte*W 
133 lb, g 2 3 3 1c) , *«tt#3N-« 3 3 2 SO* 7 'J 

3 3 3 ^Ltv^o #M4*m«3 3 2M7'j-Ittf3 3 3(i, &2Hlfe 
^SP.O*«tt*r«-« 2 3 2 V 2 3 3 t M Cm*. IfS«t 

[0 13 4] 

@5ei&t£*3 3 1 II 2 Iii,iWlg«ttl 2 3 1 fclTOK:, MMteI^ 
lEOH £ t ^^tt^tc J: t) $ *U HI 1 5 tc^f «t d <b <t> 

[0 13 5] 

2 fc@5efl£14® 3 3 1 [1 1 5 1 7 tc^f «t -7 $1 H5e?»14Jg 

3 3 1a, ^IW^Jf 3 31b, % 2 @5e&tt® 3 3 1 c O— »j&*g(q8te*|-fl. 
S3 3 2 'J 3 3 3 iH^^ Y^fa%m^<~&Xfxy>,$L^ft.X 

Hi @5ei&t£/f 3 3 1 aSO f $2@^tt@3 3 1 c Kl±, h^ftic^ 
[0 13 6] 

H 1 3 3 1 a (2, T^fiStt^JSIR 2 2 0 ±.lZ&tfTmm&£:m 

12 2 0^f>RMt£/f 3 3 4 _tfc»o-C3B£$ tiTis O , 3 3 4 <7> 

±ISOT (Ell 5 0^1BJ^M) €radSH«fB«r^TL-Cv^ 0 #8814*181*3 
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3 1 b RX/m 2 m7EM&m 3 3 1 c<7)-^(i, mi @5£$I14Ji3 3 1 a±CffiJI 
ffM£*iT^T, 1 ©;£S!14/f 3 3 1 a £ IW<?)|£MSK£^r LT^.z> 0 
[0 13 7] 

n i mm.rn.vkm 331a, m&a* mm 331b Rum 2 m%m&m 331c 
(vmmte, m2mMfcm<vmimmmnm2 31a, #mi4^p B i/i3 3 1 
i2ratti23 1 c^ah^ish; itz^mmfm^i>, mim^m 
14133 1a (Dmimmmtz <Dm.%*- &m 2 m^mnm 3 3 1 c <d& 

[0 13 8] 

3 3 4it m^-u mmmmm 3321^7^ -^14® 333) 
£*)i>;u biimmm^&wz-ttxTU3m®i£mm2 2 o_t^ffM£*u m± 

m (HI 5 0£1IJ^®£^ir) -e^l@^il14ii3 3 1(:ILti^ 0 -<7)^ 
ig£14H3 3 4(i. mim^mnm3 3 l a t<7)#Mtc^l§^#^^$-ii:, 

m$im&&m.m- £ *) m 1 mjzm&m 3 3 1 a<Dm.it^^^4 h^wa-r 

S^fTjfoJ^a^-T^o ^10^14® 3 3 1 a t^2®^14«3 3 1cli, 
Mtf4^/i3 3 1 b ^LfcRKKYftrtBM^CJ: 0, ^brawcRTO 

^t^o-ci/^o >rtLm:f9, m2mfcm®im3 3 i c<7)mm^4 hjj&uz 

@5e£*i£ 0 #*Sifc5&JBit?l±, H 1 @ 5^14/1 3 3 1 a co^&Mm^^ ^ <7)^ 

> mfcm&m 331c ^^fisw^^ ^ >mh 

*#v><7)-c\ 11^14*3 3 lO^t LTO^L^f6]f±^lia«14@3 3 1 
[0 13 9] 

%.&m&m 3 3 4 (±, m2 mmfm^K^mnm 2 3 4 1 m cftmmRx/m 
mx^-r^zt^x^^bo Tmm^mm2 2 o^mmn, mim^mn.m 

3 3 1 a<7)ff^$tLTv^^H<7)(5^^S:?M14*3 3 4«^titv^Ii 
[0 14 0] 

^2@^i4S3 3 1 c t±u^-^vm5 oor B i^(±, ■t>AWvWW.mm 

2®5gf&14/l3 3 1 c^ffiti&^X^tz^ A 1 2 0 3 ^S i 0 2 %t*<D&mttmz 
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y y°m 3 7 0 li, ^NBttfl-JM 3 3 2. "7 'J -fMfe/I 3 3 3 W±g&3ft& 
[0141] 

El 1 8 -m 2 0 £#B?.U HI 1 5 ~® 1 7 P P -GMR^ y K 

2 0 10«jS^ftO-^*di©©.tcov»-CBi^-r-5o HI 8-112 Oli, CPP- 
GMRa-; K3 0 1 <D$km.JM* : m=f-U*$re^'( h^faK^T^WLT^-f 
«fR^Bf®ll|-eab*o ^B^JSim&tflll?*!, ^«0CPP-GMRA7 
K3 0 1 

[0 14 21 

T«'>-^ Kg 1 T^P>ffi^T«P#N»tt^*il2 2 0 tBSim 

14/13 3 4 Srl^-K^^T^M^M-r^o »lix^^g^fflv^ 0 
SSITtiU i2Iliit[fflii:, T«MIl2 2 0 ^Ta/Cr<7)21 

[0 14 3] 

■^43. ^M£14«3 3 4±M, £3"iH&14S3 3 4<?)W^§$^tl. 

mm&±mm2 2 owe ri^-gi5^jx.if^t>^ >^^«t *m*u $ 

tl!2 2 0±U(i, Hll 8Kgc*-J: ? h Tjft^fPJjO— 2|UC<7)<^ 

14S 3 3 A-hmho 
[0 14 4] 

112 2 0 5.^3^14^3 3 4commz? >)-->y-f&o 

[0 14 5] 

mm&m3 3 4±n, m 1 @^mi4/f 3 31a, «i44>r^®3 31b, &2 

@7Ei&14/f 3 3 1c, 3 3 2. V >J ~M\tm 3 3 3 R?f±mm\$. 
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Mti#SM2 2 0O±MfiE^:^?Slt4*3 3 4 0±MfiSi:<7)K^(i^:§ & 
i£M^£i;-Cv^£*!>, ±|2«^tL^^ 1 @7e*II14/1 3 3 1 afrh±Umm 

33 1c(J, ^JfcRJgO* 2@5ei&14Ji3 3 1 c OfH^-S&fc |Wf DUiy-ej&il LT 

[0 14 6] 

Mv>-C, ±g|5^14#mM2 4 0±H, fMt^iGMRf^3 3 0(7)h^7 
[0 14 7] 

4 0, 7 'J -fg£14Ji 3 3 3, 3 3 2, |g 2 SteM^ 331c, ^ 

&i£*ra* 331b stfn i mim.'&m 331a *^x.»f >r t>^j>^:j;i) 

IgCif), TSB^NKigi&JRBS 2 2 00 h 9 y ^S^fioratt+^fflUiK, mi 

mm&'&mz 3 1 a^e>7'j-«si4»3 3 3 £x~<D&mx»mj&zti& gmri^ 

3 3 0 fc±a£BK1£&JK§S2 4 0ri*8l£ft£o GMRf^3 3 0 ommffi 

[0 14 8] 

Mv^T, .LffiWv* h ^^L^tlWi 2, GMRtf3 3 0 OMfiBSSMH^ 
ttT» 1 jftlMi 6 1 , *4 T*TttlJl6 2, A-K/^7Xf63S^2«i 

fctt&x^;/ T^iWIfefeSil 2 2 0 K**LT«t»E;£|n]fc-r 

[0 14 9] 

^MJi*L/:^, ±«8lHBtt&JKll2 4 0_tK, Mt^^GMRf 
T3 3 0«>ft£^-feh 1 JljEt4l/yX h«**rfcK:^jK1-& 0 
[0 15 0] 
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333, wmmmm 332 2 s^m* 331c ^-^g^uum * > 

5 'j >^n«fc *m£U ^<7)l^i^i:^'7 ^ 7 ^ y 7°i 3 7 0 Zf&m-f 
£ 0 'v ? y 1 )\>*f* v y°m 3 7 0 <£>j£Mf£fi, 'J7K7CJ:Dl/y^HI: 

[0151] 

2 4 0, 7 V -fi£t£Ji 3 3 3 &^«14*m/t 3 3 2lt GMRfT- 3 3 0 t & 
Z>mT-U<V&lzm2tiZ> 0 -7j, fil 2 H^tM 3 3 1 cc7)-gjK #fl&i4*we 

3 3 1 b 1 @5eSt14« 3 3 1 a fi, 7U -tf&teg 3 3 3 

3 3 2 iHM h77[6]MiJ^ft<^y f Ti5 0, ^H^^>)t)!iB#<7)^-e^$tL 
&o |2@glttl3 3 1 c(i, 3&TSB«fc *) fc^S^ ('W h77l^«iJ^ft< 
&tfYcg&#) TMI¥^< ^oTV^ 0 
[0 15 2] 

-^MS^fi 1 &V/\ J^MeS 3 3 4 ttl @^14Ji 3 3 1a OP^^^c^^ 
»£f§££-££o -^<h#, T^-^^S{±f«x.{^2 7 0°CfI«-e*>^, fpjp 
»<07c£$fi8 0 0 k A/mffJg-C£>£o - <«*§*T--;uMSt:: X ^ , ^ 
1@^M3 3 1 a<«lt77ftti'W h^ft^ttLTRW^ft^H^tU 
^2 0^14^3 3 1 c (DmikJj&i&^J hTjft^H^tt&o HI 1 5 1^1"^ 
EPTjftfi, Il|£ittl3 3 1 a Wfjl 2 0^1114® 3 3 1 c <7)fKft77 ft £ 

ti-etL^L-cv^o ^Mff^-eti, /w h 73 ftiiffiijcsiii i rnmrn^ 

S3 3 1 a <7>TMrt ? R5M£14>i 3 3 4 ZW^X^&tztb, mKm&Vm 3 3 4 ^ 
^1@^114S3 3 1 a ^j&Mft (xm^?S#^DTv^®at£H) £ + 
ft^mUt:^, fjl 1 H^i&14® 3 3 1 a^-fb^^H^Ha-e^^o ioT, # 
^14^^/13 3 1 b£^LT^2®7Ei&14«3 3 1 c ?)M:^ji@C@;££*L£ 

o 

[0 15 3] 

m p ^nxx(i 'f*>5 , ;> * *) ±mmm.&mm 240, & 2 mm 6 4 
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±.mm^mm 240, m2 mm e a ^7^^>77i37o± 
±^->-;i/ k« 5 0 £rai-r£o 

[0 15 41 

J^±OXe»-J: 0> 11 5-01 7i:^fCPP-GMRA 7 K3 0 1 
[0 15 5] 

^ (CH 3 ^*fcJ&«S"Cli, (*«14*r»« 3 3 2M7>J-Itt 

13 3 3) J: I) fc^>f h^riajUffllH^f Lfcf^l @£i81£Jf 3 3 1 a^T®« 
fcfeU ^O^lH5cflg14«3 3 1 aOT®t<7)^i:^M^lf^ll4$€-SR 
$M£1±J13 3 4 ^fitv^o iot, fS2H*fe^Si:|SI^H, #im%MW3 
3 3 1a £RSMt14*3 3 4«I« (£&ii§#^#0#&£1-&ffi«$gffl) £ 

•r% h i 331a tmm^.m 334 oii»ti±, m 1 mmm<r> 

1413 3 c £S5Mt14/f 3 4 O^JMIfO 5 0 0mi±^fflMLX^& o 

R^iitts t mfcm&mommwm a, m 3 ^MBS-eaR^^nttii 3 3 4 0 h 

[0 15 6] 

^3Ilii-e{i, ^2^M^Ji:|5]«^, J: 
^H^tt, S^Tfl5«14^«M 2 2 0 <0 v - K3fr*K J: o T & , Hi HteM14 
1331 a^^il2@^^)i3 3 1 c <^ffc@;£^M:£ =KT V^ 0 Z<7)±o 
^l@7Ei&t£Ji3 3 1 3^^121^11413 3 1 c««i:@g^ 

-tr>^B^#<7)fS]§«i:Hl@^1413 3 1 a 2 
3 3 1c <7)^^-t-^ > h OfS]# ttf-&Lr^% <Ti>^ %*kLtz-t>X 
m»ttM#^J:oT@^t413 3 l«7)IWf)<^i:^^f\ -fc>*®sfi 

[0 15 71 



miE# 2004-3006964 



mm 2003-195159 



^-v: 54/ 



t /c^3^w^-e(i, miRv t m2mmfmtm^. gmr^3 3o^ 
^y^m^WiLx i>%.imvkm3 3 4^m^-r^z\t^ <. *t-^«^±# 
wj £ tT-Tfi Mi4«±-r & o £ tz m 1 5 c^-tie«#: t mmm -e v - ^ 

KMHBR-GL£[H4 6 *) « < d fc**t? , S55MPMfcfb£EI 

[0 15 8] 

12 1 -m 2 6 t±, J: -5> C P PIEtl^Mft^ y K (C P P - 

[0 15 9] 

1212 1 (iCPP-GMRA 7 K4 0 1 Ofifjt ^^T-'f^T^Bf LT^-T^Klf 
MHI, El 2 2liCPP-GMRA 7 K4 0 1 <a«jg&fS^#£o#fa®flfla»ib 

El 2 1-E12 6K*3V>-t\ Ell 5 -Ell 7 K^c-rH 3 mMMBt OflHf-fcffr 

[0 16 0] 

i4Hliili, I3II»CPP-GMRA 7 K3 0 1 K*5V,*T\ T«P 

Mtt^M2 2otm B5e«Btt* 3 3 i a ora. RtrRssiiattJi 33 4 tm 

1 i^Itti3 3 1 a tOW^igo-C. &M*g&«4 3 4 &ifr&2-£fzi><DX*$> 

&<> mmm^m 434^ m 1 331a t ^m-dsn^^^ c 

4St*tLtv»4 0 il|«i3 3 1 a Oll^il^ttlfl 0 1 @5efiB 
14S3 3 1 aS« f Sl2@5efl814®3 3 1 c«|g^J: "9 3i@^T^, m^rt* 
& t * lifii^O^ttS Wt-tt & [6] JL-T & o 
[0161] 

f&MigSife/f 4 3 4 £t>*R&?K14« 3 3 4 (i, Z -M n (fzfz L Z (i, P t 
, Pd, I r , Rh, Ru, Os, Ni, Fe <D^~Ttlfr 1 SX(± 2 m^X±.(Djt 
m~C$>Z>) Ci»)M$iiTv^o iKi#3£Ji 4 3 4 fi, ±I2#£BC J: o TffM 

£ t , ^<i:tm m*mam 3 3 1 a t <DW~®tt&xm^z.umm. ( f 
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[0 16 2] 

&^z^mr^~f\ mmm^m^ifmm. (fee) ^^#LMit^ 0 ra^itsa 

14 3 4 <Dm&mmm<kttmm. (fee) <!: # , Mii?^ 4 3 4(i 

S5^H14#tt^^f -£1% &Sif 4 3 4 tm 1 H^Mll 3 3 1a <7)#®H 
ii^£S^#«4lL&V^\ f&^LT&^T^o ?&Sii3£Jf4 3 

4(i, mm&5 0 A£i@X--Cv>& 5 Or^^^Px-ibtLTtt 

3M!14/f 3 3 4 t TO K C u A u I M<a&aiJ;£<7>®<kiE;fr«i£ ( f c t ) Hf#ii 
tlLTLi9o fcrtfU i^Mi#5^4 3 4<7>JH/¥rt s 5 0 A£j@x.T^T&. ^ 

2 5 orco^^n^'btL^ttn^ ^ii5^/i4 3 4 (D^^m^itm^^mm 

(fee) ^iftL^t^o 
[0 16 3] 

±f£SIMif l&m 4 3 4 tUl m^m^m3 3 l afi. -^t: ^v^Xli-vf- 
n je. e * * v ^^ttitl^- S & £ K J: o 

[0 16 4] 

^mmfm^mmm^m 434^ ±& Ltz x ^ m^yL-^mm. (fee) 
mimmm.\±m3 3 1 a t^jwew^ft^, u 1 n mtL-c 

^$n^>^fffl^|S H H H ®^7fe@£[6]LTv^ 0 — ^l@^HI14il3 3 1 a (i, 
C oX(iC o m F e n (n^2 0, n+m = 1 0 0) Hi <9 £ ^T^T, 
ttMrn. (fee) &Sif&S4 3 4 tOflCffi^ffli:, jl 1 

ii mt Lxmzn&^mzmgkw&mmz&iLx^^o iot, ^Mii?iii4 

3 4 ^iSt^.f^t| 1 3 3 1 a«t^WI^:i^^ 

<^-r < > mwyfi&m 434 fto*^ t m 1 ste^js 331a fto&ji *±, ^ 

*6lCfi, I1W4 3 4W II 1 II Mrt<7)ft^^T-^gg^N 2 t^l@^ 
ESt£/i 3 3 1 a <D I 1 1 1 I ®l*J<Ofti5^T-P B Wg|N 1 h <nmrf-7Z&±.$>2> 
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3 4 zm$L-rz>w^t%\mfcm.nmz z i a^M-r&ET^m&io^o 

[0 16 5] 

^r*£, 4 0K^-%^±9 5 7cf%WTt:itLt^^o ^olaHrt-e*^ t 
, H 1 0^14)1 3 3 1a OliM-Ctl t E.o^-f^, 0 

[0 16 6] 

EI2 5&OT12 6 £#BSU EI 2 1 -El 2 3 IZtf^C P P-GMRa 7 

K4 o i<7)mm^&<D~mnMWjz^xmn-tz>o 02 5&OT12 6(i, cp 
^-r^^Sffffiia-e^^o ^iwiiWsyDiii, mi^cpp-gmr 

K4 0 1 " -QlhZ>tz*b^ mmH£V$-f2>o 
[0 16 7] 

5fc"f> T^y-iVKilOii:, T a / C r <D 2 mm&^ £ Z>Tmm®L&m 

m2 2 o^iit^o Tmm\$.&m>wk2 2 o±tc £C5M£14s^j&$£ 

v>T, 02 5 &-7Fi~ <£ "9 -LIS V V7s h^L^i<7)iJ, R5M£14*3 3 4 
£R uil4 4 0 £iSMJ&J]fH-£o ?&£fflv>& 0 Rui4 4 Oli 

, K^mnms z A<Dm\tm±Mt\^xm^h^(Dx\ m 5 - 1 0 Amm^m 
^Wkm-?i&m-rz> 0 r u 14 4o«ir ±Euy^h^';7h^7t:i«) 

[0 16 8] 

S3 3 4iwRui4 4 o^i^-r&^iwm^ rmm^mm 2 2 0±H£ 

[0 16 9] 

m^X, El 2 6^ti?t:, T^#^14#«m2 2 0&TOM14S3 3 4 
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mmm&m 434, mi i^itti 331a, ^ftstt^ra* 331b. $ 
2 s^sitts 3 3ic, m&mmm 332, 7>j -raits 333 Rv±mm 
fti&mm2 4 0 z&mmm-f&o ^mmMmxn, mmw&m 434^110^ 

£I14/f 3 3 1 a *) , M±i5^«4 3 4 <h 

^10^14® 3 3 1 a<7)#®-C(i, ^-tL-eti-C7)|S B B 0 «it^M^^t:Tv^ o 
[0 17 0] 

[0171] 

&±<dx^ izm^mmfm^it. m 1 m^mnm 331a i:(7)#i^ B H a ^i 

-£-M££!I£«it^ig5jis/i4 3 4 £f»;L£:<7)T\ II 1 S^ttS 3 3 1 a <DM 
^ig^U @^iH4S 3 3 1 <OM@te£ J: O^H^t-^^ ttfX^Z> 0 Ztz 

m^m?m4 34 a, 10-50 Amm^m^mmxmm^tix^^/z^^ pm 
mtmztixkfrimmiF&zmM l&^ 0 x^x, gmr^t-3 3 otc-t>* 

[0 17 2] 

m 4 lifitii, igt^±g?j|/f 4 3 4 ^1 Iglttl 33 l aixe^y 

*>i'%wim~cm&mtx^2>j)K mmm&m 434^^1 m&s&nm 3 3 1 a * 
Afnxe^yt^^M^^mi:^ tmmi*mm4 3 4 tmi 

mmm&m3 3 l a^lC, li^fSii^^ilJt (f ligltti3 3 l a 

> #N»tt*n«3 3 1 bRv t &2m*&mm3 3 1 a<^T-ge?ij££L£&v^ijg 

[0 17 3] 

*#faKl±, fjl 1 @^14«3 3 1 a £C o n F e m (m^2 0, n+m= 1 0 
0) t:±otf)St-6o f l@^itti3 3 1 at±, ^ai^flliS (b 

cc) £<!: 19, mMi#5£/l4 3 4 1 0#® tC^f^yVf^lC |110| IT^$ 

ti>s>^^^B H H M^®5fesefS]-r^o ^^#3i«r*-t«tsao u 1 01 it 
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1 a com f&B.^*, ^ru^h:?*i'r)l<%ijim^&&1r&Ztrf^£Z> 0 zco 

m 1 m^mm 3 3 1 a <d i 1 1 0 i mrt^*^^™^!^ ration 4 3 

4 <D II 1 l| Mrt<7)fta^T-PBl»^{i, -^±0^^i:^>o c\cotz*b 
^ ^ 1 @Sc?K14« 3 3 1a £JSBMii3£® 4 3 4 t ©fffiMtli, £ 1 @5eM1£ 
1331a OflMtJDRTtiB^iHaftW 4 3 4 ^Mf^^Ct^: 1900^, >e 

1 aMmt-So 

[0 17 4] 

JLS£<7) «£ d 1 H5ei&14/S 3 3 1a (Dm&Mftt LTI±, ^il^flljS* £ 
&C o n F e m (m^ 2 0, n+m = 10 0), M'bttm&. £ t * C olliC o 
n Fe m (m^2 0, n+m=10 0) m>-fft*ffl V>T & «t V> 0 #^3L^I#it £ 
^Co n Fe ffi (m^2 0, n+m= 1 0 0) £fflv>&£, M^&^flfct £ £ & 
C olliC o n F e m (m£ 20, n + m= 1 0 0) *) ^jESSM* 

«t ^ *i^C^-t±-^> ^ t^tl^c ffi^^fflfiSSrt^C oKiC o n F e m (m^ 2 
0, n+m = 10 0) ««8*t6 s *#<, «lg%iStti3 3 1 a <0 

fiBffcHSe £ 5ll@ JCf & - £ § * o 
[0 17 5] 

tfz, fokttffiig,* t&C o n F e m (m^ 2 0, n+m=10 0) <h®>kjZ 
^"«iS^ri:-5>C oXfiC o n Fe m (m^20, n+m= 1 0 0) tf)M;/j£fflv>T 
, @^mi4«3 3 1 a*MJ&1rZ>Zti>m&T~$>2> 0 *#W^«x.*f, i&M*i5i£ 
14 3 4flJ<7)#M#iS<7)a^^C olliC o n F e m (m^2 0, n+m= 10 0 
) U «14*P H 1@3 2 3ffl«>#®tti£tf>&j££C o n F e m (m^ 2 0, n + 

m=ioo) t-t&zttf-v^&o zcom&. WMmftm* 3 Am<r>wmfrht$ 

iStt* W«3 2 3H<7)#Bt;|p]^9 KoftTF e»^l < 
[0 17 6] 

±IB*2~*4*flflBBUi, «t£#Wi2 3 2 (3 3 2) ©TCiSItti 

2 3 1 (3 3 1) Mt^^'f7'(0CPP-GMRA7 K"C£>& 0 
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[0 17 7] 
[0 1 7 8] 

EI 2 7 2 9 (i, *§£Wl,z i^CP PlgM^if^ y K (CPP- 
GMRA7 K) W|5»,i^*LTV^o 
[0 17 9] 

H 5 HJfc^S8l±, «14TO*^±^H^HM L/c ? 4 -f<r> C P P - 

GMRa-; KT^ot, h^f6]*1ffl^5i«^-^^lll@^'tt«5 3 1 a<D 
±®K, R?M14/i 5 3 4 ^ffi^/c^t^^i: LTv^ 0 
[0 18 0] 

El 2 7liCPP-GMRA 7 K5 0 1 ^tft^^^T-^^^^llf L-r^i-^^|lf 
®Ek EI 2 8I±CPP-GMRa 7 K5 0 1 cof#it £ §ei»f£ <!: <Wrp]ffiHJ^ <b 
JLT^I-gl^WrBEk EI 2 9(iGMRtT-5 3 0 % ±fr h M.X 7Fi-%&:¥-mffl"C 
h&o El 2 7 -EI 2 9K*3\,>-C, EI 7 ~EI 9 H^i"^ 2 Ilfl |W|— tf>#-5§-£ 

[0181] 

C PP-GMRA7 K5 0 1 l±, ±gPv-;P Vm 1 OXtrFfiPv-^ KJf 5 0 

5 3 0 «:ix.TV>S o GMRf^5 3 0(i, ±SB* 2 ~£ 4 Hifeff^S^GMRff 
T-t(±#liO»eiR^±Ti!£tc*or*3i), T^"bJil#^-7'; -?H14li 5 3 3. 

immmm 532 xcrHsasttw 531 2 mmmm 531c, 
wi53ib, hi mim&m 531a) ^ltv^ 0 7<j -stttJi 5331 
mm\±mm 532a, m2 nmmmo 7 -rants 233 &t/«t£*ms 

2 3 2 tlWILf^ IHSCFMM-CfS^tLTl/^o 
[0 18 2] 

a^ratt/is 3 1 m 2 mtfcfm<7)mmm.&m 2 3 1 tisMt^ ii£t^ ? 

jEOfll*t*«S14*t5H-UJ: ^S^lMSft, EI 2 7 K^-f <fc ? KESil#fc O 
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[0 18 3] 

m^m^m 5 3 1 -cti, #s i asm/i 5 3 1 a ^gmrhtsk (-7 -5H14 

il 5 3 3 , iMtt^m/S 5 3 2 , H 2 H;cS£14JI 531c &^«144^/i 5 3 

lb) j: *) i> h v v hijm^m<mvrf^^tix^^ 0 -t* 

fc>%, 1110^14^5 3 1 ai±, i^t'ffih 2 75 ? GMRi?-5 3 O^H^tft 
hld:l9^^:§<, h ^ y ^S^rol^&Tw' ^GMRt^5 3 0 <D h y v ? 
IStftTwi *) < &oT^& 0 Cco^ 1 @3e?S14« 5 3 1a (D^Z^rfeh 

2 l±h? y ?m-jJ\ol<7)^'•&Tw , ^ 1 m^&am 5 3 l a Kti'W 

5 3 1 a«liA^ h/Vft^TO&^ft^^ftLT^&o 
[0 18 4] 

^ 1 @;cM14/t 53 1 a±i:ii, GMRfT5 3 0 <7)±M£fi^±^»14^ 
115 4 O^ffM^tL, GMRfT- 5 3 0 RV^mmi^mm 5 4 0 iH^ 
^ h^"fp]*ffilJOfSm^^^ttg 5 3 4 ;6Wt£*iTv>,i> 0 m 1 @5E«fe/i 5 3 
1 a<7)MI?{i, -h^M14^SM2 4 0 a^JftS tLTv^$SH J: &S5MS14/1 
5 3 4^^$tL-rv^|£H<7)(S9^»/^ 
[0 18 5] 

R^^ttS 5 3 4lt HI 2 2 3 4 <t |WI D tm 

mx-mj&ztix&t)^ GMRtT- 5 3 o j: v h ij^m^m^tfzm 1 
m^m.nm 531a ^±icit^o -^r^m 5 3 4it ii s^ntts 

5 3 1a ^#ffi-exM^If^H4^^, K^cmiS^SI#^J: Jj g l m^M 

14® 5 3 1 a<Dmt?j&\Z"4 vjjfttKw-ft^mzmfc-f&o mim^mmm 

5 3 1a fc»2@5EfiB14«5 3 1cli, «14*P B 1/f 5 3 1 b ?:iM/:RKKY 

14® 5 3 1 b«a^^ h^fS]^jsw^^@^^tLri/^ 0 ^mnfmx 
a, mi mim^m 531a ^{M^Tt: <7)^^- ^ > h &m 2 mm.m& 

1531c (DmZMm htz 19 <7)^^e-^ > h J: 19 i>±£ < . @^14® 5 3 1 
<^#£LTO^ffc^fr{2|fll@^14/f 5 3 1 a<nmtU&llzmL< & 
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m2mmmm5 3 1 c #0^1^144^/1 5 3 1 bnmmn. i2»i 
o»2H5e»tt»2 3 1 c%.mm&*mm2 3 1 b tmcc$>Zo 

[0 18 6] 

±£R«14:feffilig 5 4 0(4, h 5 v ?WrftWkXf^4 Y-ftn-CGMRm^U ( 

7 533, #*Bte#*Mi 532, m2 mm&am 531c so^NStt 

«5 3 1b) 4 0 iS<M^ntv^ 0 -0±^^H14#SM5 4 0(i, 
_hg&v-^ KS 1 0 LTUfg-r^o ±«#NKte&*ll 5 4 0 14, f£ 

[0 1 87] 

7'J -SlttiS 5 3 3 cDjST&g^, f£"7 «J -?Ht4/l 5 3 3 J:n^^ h^ft 
-Cft< h^ -7^i|il7J(6]^t5t?IWICS^^^-r^T^»14#«m5 2 0«£ES 
tLTv^ 0 T»5H14#«M5 2 0t4, TSBv-^KS 1 0 t*i:tti LTi 
Ig-t&ti^ GMR^T-5 3 0 Sr#i£-r*#«*«IlJWtC^-r&y- K« L 

K 2 2 0 t m DISEtM^llftffMtS - £ § a o #2SJfcJ&JB$T? iTa 
/C r K i & 2 ««i6^Tffi*«14&JK§l 5 2 0 «:MLT*-&„ 
[0 18 8] 

7 -m&m 5 3 3 ^t>*«8tt^lH]JS 5 3 1b tfVW h;fr|fi]|H»-C 

f4, h:£|fi|JI«K®tf Lfc* 1 @5ctf£14« 5 3 1a T«&ftBttlfe«il 5 2 
0 OHjJ j ^7 ? 7 -r ;U^r^r y -/Jf 5 7 0 (:i o -CSi6 <b ttTV^ Q /*y ? 7 <( )U 
v 715 7 0 (4, A 1 2 0 3 ^ S i 0 2 & £<Otmttft-C : &&2tiX& *) > -t 

> x m he co 55- : m * m u -t & 0 

[0 18 9] 

IH 2 7-H2 9 IZTFirC P P-GMRa 7 K5 0 1 OMii^&co— IIM 

i:oi>t^t^o &m<vfmttft%. xmm a^m^m^ cpp-gmra 

y K5 0 1 tm— X~$)2>tz*b, Klfl!:tftt&o 
[0 19 0] 
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m&m 533, m&mmm 532. m 2 mfcvmm 531c Rmmi±*mm 
mmmxim^mm 531b ^ffMt^^cii, #1^144^/1 53 ib± 

^N&te^M* 5 3ib <^M^lt£l%it1-&gMtlftiji/l£ 5 - l 0 Amm 
[0191] 

m&&*mm 5 3 1 bjhtc, ^m-t^ gmrit-5 3 o<& h 9 * 

[0 19 2] 

l^y^ VmZfiZi&Lfzh, ll/yx h Cl^tit^^ v^NfUtt'f P^/i 5 3 1 b 

frhrmm^mms 2 0 ix^m^m^if^ < *m*u 

ii*^CTg|Sy-^ Ki 1 0 ^ttti^t^o Z<DT.m^XK), TUis-^V 

*mm 5 3 1 b ^T^^-e^^tt^o 

[0 19 3] 

n^mm 5 3 1 b^-^io vyy ?tyuij&i<7)m®\mz, m 1 *&*t;i 6 1 , 

[0 19 4] 

5 3 OOJS^^h 1 *m.m-fZ> l/y^ MWL, il/y^ hm^mt>tiX 

^%^m&®.*mm 531b, ^2 0^14® 531a, Mi4*tws 5321 
, FbI® 531b, ^2 m^MVtm 531a, tmmt&m 532 s.^? 

i ;-f&14« 5 3 3 0i^^Tt-fe(i, GMRf?5 3 0<DM£^"&h 1 <h&& 0 
[0 19 5] 
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GMRtT-5 3 0O y ^(pI-t&Tw^m^-r^Xfltie^^vih 1 £Mte 
[0 19 6] 

Mv^T, JifSIxvX M^L/:iS(7)ttiT\ 3m&*mm5 3 lb, 12 
H^ttil 5 3 1a, 5 3 2 Rtf? 'J - 5 3 30a^{ b^fS] 

Hffl -y * 7 >r y 5 7 0 £ J&lgl1-£o y * 7 ^ ;U^r ^ -y "/Jf 5 

7 owiit(±, i/y'7; hs^'j -7 h t7ia oi^*-r^>o 

[0 19 7] 

±M\s"J*YmZm$:Lt2h, M14^K/i5 3 1 b±tc, f£ 1 ll^SMJi 5 

3 1 a<vM$cmmz^mtLtzui;xhmzmfzi,zm$Li-2>o fit, ^coixv 
* hmfrhmw,Lx^z>im&*fflm 5 3 1 boftB^g^fg^^v^w* 

^ tf A x 7 y ^3ZJ± Xtbsj^ h j; V) ? <j - ^ > ^' t m l @5cfiB 
14H 5 3 1 a^.^±^«14^BI5 4 0 £3IM;flrt£o fiKItfi, 1^ h 

[0 19 8] 

Rg^*^-^ tylf-Axyf >y*J H-Atff (iDllE 

) o o o v&ffivj jry^-Azm^tzJ < >^*^v^o ftfrwcw 

x.f£\ 10 0- 5 0 0 Vcoe-Ami±^fflv^tL^o 2 0 0 V 

<D&\£- Ami±<DT fr=T> (Ar) >f * > If- A |-ffl^tv^ 0 R£^^;p^- 

[0 19 9] 

txfrb, mv&£MfttzK&m\m 5 3 ±*®mtz>o mmmms 3 4<t)^bi 

[0 2 0 0] 

*T&v^ ±gp^14^«M 5 4 0 &TO5ifef&14/i 5 3 4 ±H±g& KJf 5 0 
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HMt^o ^tUCj: *K EI2 7-E12 9t:^tCPP-GMRA- ; K5 0 1 t5 ? 
[0 2 0 1] 

n*mm 5 3 1 b i^<?)&m) h^mn^m^L/zm 1 m^rnvkm 

5 3 1 aO±®^W h^^MiJ-eSML, -<7)^l@^5Httii5 3 1ah(Of 

%2-%\ mm^m t mm^, m 1 @7E$m/i 5 3 1 a t Rs^im/i 5 3 4<oi 
^1114153 1 omitzmm't&zttf'z^&o in«i5 3 1 

a £S3M£14/i 5 3 4 c^jMltJi, H 1 IMiOi ^ Hfc 1 @^M14«3l^ 

4^^)i4M«(7)5 o omvx±i,zmmLx^z> 0 

[0 2 0 2] 

l5Wifli, f2-i4lllit[SlI(:, MlMta^-iit 
14> ^H^ti. S.^T^«tt^«M 5 2 0 <D v- K3&*K ioti m 1 ® 
7E?K14/f 5 3 1 aS.^2@^5SttB 5 3 1 c *iTv^ 0 CI 

O^CII 5 3 1 a 2 S^m® 5 3 1c OiSlt^SiiS KH 

£$nt^tiii\ -t>xmmmw<7>&}£ tm 1 5 3 1 aTO2i^ 

5 3 1 c^s»-r/ h orsi § ttf-%tL%< xi>, f&^t^-t> 

-Xm^LSI#tcj:oT@^Mt4il 5 3 1 <7)^t^^ C«l<b^^v^<7)t:\ -t>Xl 
[0 2 0 3] 

P B 1PBR-GL£I2I4 6 «9 1"£ -T £ t^-C § , i^^^b^H^ 
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10 2 0 4] 

113 0-i3 6t±, $Hit:J;^CPPIg^I^M^7 K (CPP- 
GMRA7K) Oi6lMi^^LTv^ 0 
[0 2 0 5] 

^1@«14)15 3 1 a<D±miz]%-fZ>BLmmm 5 3 4 ^fi/::tMi: 
Ltv^^\ ^5IIW^<h(iM^^i!iiS^T^$tLTv^ 0 
[0 2 0 6] 

l3 0(iCPP-GMRA 7 K6 0 1 <7>«it£ If iff LT^-tS(55Mff 
Ii> i3 lliCPP-GMRA 7 K6 0 1 <7)1t it co^(p]®fiJ^^ 
lt/7t3MIl« EI 3 2 (iGMR^T-^i^^^T^-rtl^ffiBI-e^^o 
tc£>v>T. HI 2 7 -H2 9 i:^ti5lliii:^-<7)ff ^# 

[0 2 0 7] 

CPP-GMRA^K6 0im ±^M14^JSM 6 4 0 ^Mltt® 5 

3 4<D±.wzmomiim\$i&mm6 a i <h, -o^i«i4^m6 a i 
^i@^M5 3 1 2L±.\zfc$LZfttzw,2imwL±mwks a 2 ^ i nmfczti 

Tv^ 0 in #N&tfcfe«Jjg 6 4 lfi. ^Xfffp-etf^^ R I E (RlSt^*^ 

«ro^lM14#«BI6 4 1 t ^ 2 M14#JSM 6 4 2?)F E gH(i > 

Jf6 5 O^MLt^Ti LTv>& < cfc^ 0 ^M^So±gp«14^JlM 

6 4 0 t^5^w^^±^Mt4^«^5 4 o tmmikxfmi&fvm^t. m 

[0 2 0 8] 

El 3 3 -IU 3 6 £#BSU 130 -EI3 2 IC^fC PP-GMRa 7 K6 0 1 

<?) s^^so-^^s tc o u > r saw -t & o <7>mf&ttmR v?mm nzEj&tkM 

(DC P P-GMR^ y K6 0 1 t R— £&X fft^£^B&-r& 0 
[0 2 0 9] 
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5 2 0, ^ 533. immmm 532, ^2 H^mtt 

a 5 3 1 c Rmm\±*mm 531b ^ii^Mi-^o 
[0210] 

3fcK, m&ft.t¥mm5 3 l b±K. Mt^lGMRt^S 3 0(DM^^h 
[0 2 1 1 ] 

^Ci f9l£*U tm£;Uftl~^'y ? 7 -< >Mf* v?m 5 7 0 & L T f> U 
[0 2 12] 

5 3 1 bS^^'^7^^>7 7°i 5 7 0^I4^'J-->Wo fit 
, 3 H^i"«t 3 fc, ^ 'J - - > fli 5 3 1b S(>Vs- ^ 7 ^ 

;l^> -7 5 7 0 & 1 5 3 1a, S3i?Ktt« 5 3 4 fctf* 1 

»tt^JSM6 4 1 ^iiMrai--2)o il»tl!6 4 1 (4, £|<7)R I EX 

m&Kxh>y'*£Lxtikm-r2>i><D-c&2> 0 z<Dmnmn&mwk6 4 1 c 

r!64 1 ai:Tal64 1 b iz X 2> 2 JSHfcfi-CJjfclR LT*3 < o 
[0 2 13] 

Ii6 4 1±CffMLT^f>, > ^^v^^f 6 5 0 'J7ft7t:i 

^1" «t -9 fc. RaH&teS 5 3 4<ntemmmz* ^m^l6 5 0^?fM^tL^> 
o ^^x^i6 5 Ofi, #flx.J4*C r H<fc ^ftti-t^lio 

[0 2 14] 

* ^l/T^Jf 6 5 OZMf&Ltzb, H3 5H^ti^:, ^ttiLTV^Ta 
16 4 1 a £ R I Et:i «9E£*-r& 0 ^-y^yVif^t LTIi, C F 4 , C3F8 
, ArtCF^I^, A r C 3 Fs<7) H£ffl1-&o RIEIi, $ 
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lilttt!16 4 1<DC rme 4 1 brtm&LtzW&XfcTZlt&o -?)R I 
El^ltlJ: «9, mim&n.^mme 41«Tal641a(^ ^W7^|6 5 

[0 2 1 5] 

m^x. m3 6 izjjk-rxn »c, Km&&m 5 3 4 (DftzmmKtffei- % * ? )v 

■7^?16 5 0Wmim&^±mm6 4 l<7)Tal64 1 b^7X^t IT, 

^m^K^M^m 5 3 4 t>ft>5 , j>^:j: *m*-r & 0 5 'J 

IgU, S£ 1 @5EffHt£Jf 5 3 1a W±1B***W LfcP#j&Xli* 1 B5cfi£1±W 5 3 

^im^ 6 5 0 *>8ljf>*i mim&&&mM6 4 l WTaI6 4 1 b 
t C rSH6 4 1 aS^ 6 5 0 O — «Bj& s R3&^14« 5 3 A(D±MK^ 

h 0 #>*m±, ^ ^J^x^ 6 5 OMT a!6 4 1 b^l^T 80^*1, CrI 
6 4 1a ti\jtfW®m&m 5 3 4 <7)±® H?£o tUv^ 0 ^Ifi^(t & 1 
#fl£t£&JKlgS 6 4 1W^^^ 6 5 0 «€:R5fiiatt« 5 3 4 OJiMK 

[0 2 16] 

* * 6 5 0 1 64 1 5 3 4 £gf * 2 

«14#«M6 4 2 £j$JI1-&o £2 6 4 2 l±, ±SE!& 5 HJfe^Jgt 

<a_tS&#N&t£&JRI& 5 4 OtratM^CioTMtSo 
[0 2 1 7] 

Y^fol l ZttLXfcW-ftJffa£%1rmm^XT--)l'&m*ft%^ 

, %m&&m 5 3 4 tmi m^mam 531a <omt:^»^»#«:i64$-fr* 

o ci<z>t§, r--;wajg{±^Jx(i"2 7 or^ia?-?* ij, $immw<Dj:£Zit8 
0 0 k A/mSa-Cab&o «»«f 7--/H61J:J: «9 > » 1 HJcfiSttW 5 3 1 a 

c<7)^fc^(6j(i/N^ h^r(6ltc@^$*L*o H3 0 tc^-r^en^[B](i, f£l@;ti& 
14JS5 3 1 aM2@£H4i5 3 1 cOlM^f ti«LTv^ 0 
[0 2 18] 
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[0 2 191 

T^-;i^S?£f±, ^ 2 ±g|5«14^Sfli 6 4 2±tC, fif^lGMRff 
a^tLTv^v^2±»ifS14#«m6 4 2, |l«tti5 3 1a, 

* ran 531b, h 2 mm&'&m 531c. m&mmm 532, 7 y -wmm 

5 3 3&£FT'ffl#N814&ISIg5 2 0 ZMz-lfJ l ) >7°\<z£ 0E£3c-r& o - 

TSGv-^K/f 1 0<7)h^ y^ilis^[p]c7)(5l?^^±tc, TSB* 
?8tttlli5 2 0 t, tl«1413 3 1 afrb7i)-m\im3 3 3 it'<0^ 

it«?!pii)'GMRtT3 30^ m2±mm^mm6 a 2 «h^a$n^> 

o &ib\ GMRf^5 3 0 OWIB3g|fftC l±4*> 5 'J >^-e|Jfc*$*Lfc 
[0 2 2 0] 

LTx ±fEWv* YmZnL?zVtm<Di GMRt?5 3 0^13ffii: 
^ttTSI 1 jjfe^Ji 6 1, /U7XT»16 2, ^- K/^7^i6 31^2^ 

mm 6 4 *iiM«i-^>o ^m^(±^ys--y ^^srfflv^ 0 xA , 7?tid^A 

[0 2 2 1 ] 

x.tircMPinxxti>f >^fta o $ 2 ±as#«te&jRiR 6 4 2scfi 

2 ttHi 6 4 <7>±m£¥fflft:L£f£, $ 2 ±SB#«te&*IR 6 4 2M*2 
16 4±C, ±f(5v-^ Kg 5 0 ^^M-f^o -TtUCJ:*), H30~i32C^ 
£*i&CP P-GMRA7 K6 0 l7^J&-t& 0 
[0 2 2 2] 

[0 2 2 3] 

03 7-03 9 (±, $HiCj:5CPPIE^m^y K (CPP- 
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GMRA-; k) <Dm i mmm^y^Lx^h o 

[0 2 2 4] 
[0 2 2 5] 

EI3 7(iC P P-GMRa^ K7 0 1 Off it£f^^-CM LT^i-^KIf 
®EK EI38(iCPP-GMR^y K70 1 Oltii£fBii^ £: <DttfiiW®\frt> 
m-C^i-^BffMBI, EI 3 9(iGMR^T-^±^ib^-C^i-^¥ffillI-t : ^)^o 
El 3 7 —EI 3 9 IZ&^X, EI 2 7 -EI 2 9 ^7K"f 31 5 UMBIk <h iBj-OfrSj^tt 

[0 2 2 6] 

GMRt^7 3 0(i, T^^«C-7';-mi4« 7 3 3, Mtt^tfl-S 7 3 2 
m 2 7 3 1c, #N5B1£*IB]* 731b Rtfm 1 H^ttf 7 3 1 a £ 

tUt^o -£S1£« 7 3 3, 7 3 2 31 2 ®teM14/S 7 3 

i c , m&&*mm 73ibrai mfem&m 1 3 1 a t±. msmmmm^y 

■J -flB14Jg 5 3 3, «14*ffHi 5 3 2^2 531c, MtlWF^JI 

53 1bS^l @S£t£iI 5 3 1a bz^ti-^ftit^ffc LTio *K t£ 5 mi&fm t 

[0 2 2 7] 

m 2 mim.'&.m 731c, Mia^ras 73 1 b Rt/m 1 731a 

(i, ±^L/ci9t3GMR*T-^ (-7V-^14ii 7 3 3 Rmmftmm 7 3 2 
) J: <9 i> V 7 v ^I^fa&L^W Y^m~&<m$LTfcmztiX^Z>o Ztiiz 
<t «K ^1@^14S7 3 1 a <h^2®^14®7 3 1 cOHKfi* GMRi? 
^-eaboT^, #i&t£*ra*7 3 1 b ^^L^RKKYfitJffiS^fflHJ:^^^ 
IWDtv^o ioT, i 1 S^itti 5 3 1 a O^^K M L t i 5 1 
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[0 2 2 8] 

7 3 4 1±, ms mm%m t mmtz^ mi m^mam 1 3 1 a t <vw 

ICxMMf £^4££-£, ^ wxMM^t: i oti 1 i^ltti 7 3 1 
amMt*^^ h^fa]tR¥tf^fo]^@^i-^ 0 ^2@^M14§5 3 1 b<7)*tHt 
fi, mm 53 1 b £4h L £: R K K Y WffiEffcffl K «t <9 fjl 1 H5e?&teJi 5 

[0 2 2 9] 

£ fc* 2 @5efiB1£« 7 3 1c, ^Stt^mV 731bMf 1 @5ei&t£Ji 7 3 
lali, f^^tffih 2tfh 5 y ^fitSTw' 

[0 2 3 0] 

a±«OCPP-GMRA 7 K7 0 lf±, ±&Lfc*5llffi^&0|4ii;£i*£jfc 

&JpO— »«:TS|5v-/W KJf 1 0±Kj£lg-r*X®"C(±, §W14*t£Wt 7 3 2 f 

T-7 3 0<7> h ^ >y *«-*fcfcTw*£sr*-*xetf*<b, Mt<lGMRf^7 3 
0OR$tfth 1 SrMiE-r^X^^-e^lM^fT fit, GMRfT« 
1-&*<^^£j»r£XfI-C(i, 7 3 2, ? y 4 y -f 

1 7 7 01^2 mm 6 4±U, £2 @5c&14® 7 3 1c, W® 7 3 

1 b^^'i 1 HScSSttS 7 3 1a *j*«5J£BI1-*o 1 S^ttB 731a^ 

m l fcftoiga, $ 5 mnitm t -f^xm-x&z 0 

[0 2 3 1] 

W±W^ 7iIi§-Cli, £ 1 @5e*B14S 7 3 1a rtflfCfc < m 1 

s&tt/i 731a, mm*mm 7 3 1 b Rt/m 2 m^mmm 731c oi-^ra* 

GMRHT-gB (-7 'j 7 3 3 RTfm&mtftm 732) J: & h =7 v 

*fe5&&U <9 RKKY65fflSftfflCJ:4i 1 S5c»tt« 7 3 1a ti2@gl 
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14® 7 3 1 c <7)mit®i&m&i *) . mttmm 1 3 1 £fot Lxnmitmfe&x 

[0 2 3 2] 

ttzmmMwm-ei*. & 2 h^bbim 7 3 1 c tmmftw*7 3ib^ 
iH5Efl8tt»7 3 i a*mmf&mztix^2><DX\ w^^tiaott 

S#ffi7m$fe£*i*JRrt s &<, R K K Y WffiS^ffl i: J; o T ^ 1 0^1141 7 3 
1 a £&2B5c?814JI 7 3 1 c <^P B ^tc^ £ &&&fflim<D£itZm±-f 2> Z t tfX 

[0 2 3 3] 

HI 4 0 -04 2 (±, t: i ^. C P P 7 K (CPP- 

GMRA-y K) ^8IIii^Lt^5o 
[0 2 3 4] 

%\mimffi%<n±m\z&ir&^iim\£m*ffi^tzzt*mwt.t lt^***, m 
7 m mnm t a m & & mm^mx^m $ ti x v ^ 0 

[0 2 3 5] 

04 0liCPP-GMR^7 K8 0 1 ^t^fcltT-^TijOBfr LT^-T^Bff 
MEI, El 4 lliCPP-GMR^'; K8 0 1 (Dm^l^MWt (DnmMMfrb 
l.T^-rgr>55-if®Bl> 04 2 aGMRm^^±-^h^X7T^m^-mmxh^o 
04 0-04 2 H&^T, 03 7-03 9 7 mMMW-t m^ff^Zft 

L£Jf<«ii^ Mt»^^/*(i|W|i:'C^^, 0 
[0 2 3 6] 

CPP-GMRA 7 K8 0im ±g|5»14#JSm 8 4 0 Rft&ttJl 7 
3 4<7)±®^a9^1«14#SM8 4 1 I(7)ilMttiII8 4 lS^' 
mi mm&ftm 7 3 l a±CM$tL/:i2iItttII8 4 2 tc J; *9M<;£*1 
X^2> 0 Hi Mti^JKBg 8 4 1 i±. MitX^^-e^T^^ R I E 
iy^>^) ||:XF7^a«n^t\ C r IZ£ *) fci&Z fix ^ Z> 0 
Z(7)m 1 84UI2 gNKti&JRigS 8 4 2 <0R8Kl±, fjl 6 nMJtm 
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Si84Ui2 8 4 2li, H 6 1 6 4 

iMi2 ffi&&&mm 6 4 2 n-€-*L-ptL*ti£LT^ •) , t& 6 mmmmt m ^ 

[0 2 3 7] 

:(0CPP-GMRA7 K8 0 1 l±, ±^L7tS6HMff^0^3S^^lSffl 
SB^TSBv-^ KW 1 0±Kj£!£1-£I@-eW\ «t4*tWi 7 3 2 it 
7 3 0©S$tSh 1 ZWfc'rhTMfrh, ftx^^-^tl'lf-Axyfv 

^tc«t *)mmw--y'y-?z>TM* x^m^f^^ 0 fit, GMRt?-^ 

t7^!7 7 0±C, & 2 H^mttW 7 3 1c, Mtt^B 731b StT» 1 

a^tts 731a zmmmm-rzo m 1 731a 

[0 2 3 8] 
[0 2 3 9] 

IH 4 3 4 5 (i, *5£W iz «fc & C P P IgM^S^f^ > K (CPP- 
GMRA 7 K) OH9HM0S5r^LTV^ o 
[0 2 4 0] 

Lfzi><Dr*$>2> 0 
[0 2 4 1 ] 
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@4 3liCPP-GMRA7K9 0 1 ©Wii**^ LTiFtaBfrKr 
®Ek i4 4l±CPP-GMRA 7 K9 0 1 £fiS«f$ £ WftffiffiiJ^ 

mT^i-^CTBI, IH4 5 fiGMR^^^^'bmT^^l^Sll-e^^o 
[0 2 4 2] 

C P P-GMRa-; K9 0 Hi, IH 1 5 —EI 1 7 3 ^M^S<7)«ii <t 

in 3 7~ei3 9 iz^m7mnfm<vm7&z±Ti<z®.fr&fr-£fzmmm&*^i- 

hr-'j-T )V3.\s> sOVzTf? j -7°-X:£>Z>o HI 4 3 ~IU4 5 HiS^T, EI 7 — EI 9 12 
^1"^ 2 HJfe^&aTH 37-139 tCTF-tfil 7 MMftZM. tWi~<0 irULfz 

m^mm. m-k, ^unRvmm^mcT$>^ 0 cpp-gmra 7 K901 

<^#|Cov^(i, HI 7 t^-tl£3|l»;>S£^ig3 6 ~E13 8 \Zt£ 

mmmx^t, ±.mm\±±mm 540 73411^7^7^ n, 

^> y ^* 7 7 0±£T-$£tfTffM£*L-Cv>£rt*\ _L8B#N&14&JRJBS 2 4 0 tL 
[0 2 4 3] 

:©CPP-GMRa 7 K9 0 1 (2, £ 3 ^Ifi t TO CS^di^ &-CT*B~>- 
^ Kg 1 0±H, T8R^fiStt^JSM 2 2 0 *»t>^y * 7 7 71 7 7 0 1 

t^MUcI, *7H*fc^trai:«ig^-C#2HSgiatt»7 3 1 crt»fc± 

[0 2 4 4] 

*£ 9 mm^m^ ±se» 2 ~ & 8 t ^ug^ni 2 3 

^'fbSrlil^CtT&W^-C^^o -t >^tt^l Lt i RMttl 2 3 4, 

7 3 4 &5tm-f h Z t < , f?£SW±#^W £ *lT«iii14rt ? |fi]±1-&o 
$^C04 4 K^ffig^#fcO#|o|®-C->-;l/ KraflSR-GL£ll!4 6 bZTf.-f 

[0 2 4 5] 

±fe#Hi»CPP-GMR^7 K(i, S4fflilI^A.y KO^^< 
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[0 2 4 6] 

v - )V vm R V?±M v - ;u KJf K is & -fc y * SSfEO & * * MfO ir Z> z t &X # 
, Tffiv-^ KJf &£/_tSPy-;i/ KB<7) AMRMC-t & y X^^pT^T'*> 

h 0 ttz^m^xixtt, ±mmtm&£:mmtf'y-)i>Ffflm<7> a/A) &± 

v-;w KBS.^±gPy-^ KftliAMRW4i:f\ £ tz$L CX i> AMR?* 
[0 2 4 7] 

[0 2 4 8] 
[0 2 4 9] 
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zti, tmmmnmmmm^tonmmm^m^mwc^tix^^^x, mm 
1 %mnmxhz>c p pig^^MfA y k (cpp-gm 

[H12] 

gScfg H £ X Y ¥ffi 111 X 3b Z> o 
[EI3] 

EI 1 OIII-Iimni&oT^JifL/cCTIlI-e^^o 
[IH41 

_LgKv-;v KH^TS&v-^ KiH[6]^ot-t >^mvjfL^?£L/c<!: 
[EI 5] 

ei 1 izTF-rc p Fmutt&n.m.mm^v v^m^m^-nm^TTs-rmmm 
mx$>2>o 
[m6] 

m 1 tim<vmmxKim&mzmffzc p Pig^isi«A 7 k<t>i# 

[@7] 

*3£W<7)m 2 illli: UCP PME^^iS^^^ y Ko^ii^^T-^ 

&xwm LX7r,-tm>frmmmx& 0 
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[IU8] 
[H19] 

[aio] 

[Ell 1] 

Ell OlZTF'fX.mmzftZcn-Jim,*, (a) fSii$^<WftMffiiJ^mT 

Tr^u^mmm. (b) «t-§g>p*-?vw ^ft^^f^iiifLT^^irm 

El-e&& 0 

[El 1 2] 

Ell 1 IZTF-fJimmzft S^-Ifl^ (a) K§1$;#^ WftHM^MT 
^i-^Sff®EI. (b) f*fT-£R*f£t;vW h^frWfi 1 C«)iLt/TtWI 
EI-e*)^o 
[EI 1 3] 

ei 1 2 ^-rifif£^T & ^ ( a ) unmvftmmmmfrh&x 
mx&z> 0 

[El 1 4] 

5^ElT&&o 
[EI 1 5] 

*%w<7>m 3 mmxmjz ^cp piEM^irafA 7 Kotnit^itT-f 

[EI 1 6] 

EI 1 5 {ZTF-fC P Plg^ffiMA 7 KO}f 3i£f£ii^#£<W|njM 
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[mi 7] 

mi 5 lc^-rGMR^T-?r±^^ET^i-M^: I FMm-e^)^ 0 
[018] 

ii5-ai7 HTjrf c p pm^±m%mmm^y vcom^^-nm^ 

[01 9] 

mi 8 KTjki-xmm-n^o-jimi, m^u^^x^-c vu^i^n^wm 

[@2 0] 

mi 9 n^i-ia^^^T^^-xfi^. n^-w^-cvw YU&uz¥ftKwm 

[02 1] 
[0 2 2] 

m2 1 c^t c p p igMttti*^ 7 vcommzmmfetcottfiimm 

[0 2 3] 

0 2 i n^-rGMR^T-^±^?>^-c^-tii^:TO0T^^o 

[02 4] 

z> m^r £ ^1-^0-e* h o 

[02 5] 

02 1- 02 3 ^TF-TC P PMg*^&4»*^y KOSJit^f&O-IjflS: 
[02 6] 

0 2 5 ^I-IS^Mt&^-I*!^ 3fH^*3t-e/W h^fSl^^f tc^O^f 
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[HI 2 7] 

*%w<d% 5 mmmmiz ucp pmujzmimtmm^ ? mm&zm^-tp 
^xwmLxm-ru^-mmmx$>^ 0 

[12 8] 

0 2 7 K^-f c P Pig^S^*A 7 Ko»jfi £faitM^ (WftMffiiJ 
[12 9] 

in 2 7 ^^i-GMR^^i^^mr^i-^Mia-e^^o 

[13 0] 
[EI 3 1 ] 

HI 3 0 KTF-fC P PIE^It©ji^*A - 7 KO* i££iE#flHfc£ (Dimm®\ 
[13 2] 

HI 3 0 ^1"GMRf?tT-£±/^Ji.T^1-fl^¥mi^&£o 
[13 3] 

130-132 t:^tC P PSgtrai«A7 KoMii^&w-X*!^ 

> StT-W^Tvw h^ffijuTO^^iifL-r^-r^^Kffffilii-e^^o 

[134] 

LX7f^ufrmmmxhz> 0 

[13 5] 

13 4 ^m-fj:mmzft htsk^-c/w ^ftcTOMSfr 

[13 6] 

13 5 [ztt.-TTM^z^^^-TM^. M^U^^zX^U Y Umiz^ftiztym 

LXTF-tuftmmmx&Zo 

[13 7] 
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10 3 8] 

El 3 7C^tCPPIg^ll»^7 KOflfcifcfBgHKtti: W^lfilll 

^ «b ^XTr^u^m mx$> & o 

[1113 9] 

03 7 ^1-GMR*T-£±75^JlT^1-|l^®|l^&&o 
[04 0] 

*%W<r>m 8 IIM^K UCP Plg^I^^JiifA y KO«j6*3RT+ 
[®4 1 ] 

m 4 o tc^-r c p p sg^isgi;a*A ? vommz&mmi* t vtmmm 

[H14 2] 

EI4 o u^i-GMR^^i^^mr^i-fi^Mll-e^^o 

[14 3] 

*%w<7)m 9 ^mnm^ ucp pie^im^^^ * Kottit^^T-^ 

[El 4 4] 

El 4 3 tCTK-TC P PigMtWM^'^ K^*it^ieil^#:t<0^f6]®ffiiJ 

^ ib m x TF-fwfrm m m x h z> 0 

[El 4 5] 

ei 4 3 Km^GMRm?%±frb%x7jk-tm7Z: i Pmmx*>&o 

[El 4 6] 

[ft^tftfp?] 

1 CPP-GMRa^K (CPP Ig^i8^»^fA y K) 
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1 o t^v-^ vm 

30 GMRfT- vm.±m%mmw:m?) 

3 1 7 'J -i?i£14H 

3 2 ^ih8&#&b 

3 3 H^14H 
3 3a fH 2 SteMS 
3 3b iWIWP^Jt 

3 3c %\ m^mam 

3 4 R?«14/f 

4 0 ±^®fI#?St4#^M 

5 0 ±SUv-^KS 

6i %\ mm 

6 2 T^Ti&Jl 

6 3 A-hVU7^I 
6 4 & 2 &|£Ji 

201, 3 0 1 , 401 CPP-GMRA7K 
2 2 0, 5 2 0 T^«tt#«M 

230, 330, 530, 730 GMR3ST- 

231, 331, 531, 731 S£fig{£* 
231a, 331a, 531a, 731a till H^tt* 
231b, 331b, 531b, 731b #M^14*ra« 
231c, 331c, 531c, 731c & 2 

232, 332, 532, 732 &m&ttftm 

233, 333, 533, 733 7'J -^14® 

234, 334, 534, 734 K&m&m 

240, 540, 640, 840 ±.mm&&mm 
271 iiA-y^-f^f; -7°m 

2 7 2 i2A7^7^M>7yi 
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3 7 0, 5 7 0, 7 7 0 y ? V 4 y y°J§ 

434 mmm&m 

4 4 0 Rul 

501, 601, 701, 801 CPP-GMRA-yK 

6 4 1,8 4 1 mi ±mm®L&mm 

6 4 1a Tal 

6 4 1b CrI 

642, 842 %2 

6 5 0 * ^iWX^i 

9 0 1 CPP-GMRA7 K 

R 1 , R 2 , R 3 WTs hm 

Tw GMRiT-W h y y ^"I>S\hffi 

T w ' 0^141 Wt>7^ (pg^S 

h 1 GMRfr?-<7>i^£^y£ 

h2 S^t4ii^S^^-Vi 
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\mwz\ mm 

[Ell] 




30(31.32,33) ABSa 
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[@7] 




hi GMR^ 

_^ j[_ 

< = 5 

Tw 
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1 2] 



( a ) 



234 271 




234 233 232 231c 231b 231a 



234 271 



( b ) 




ABSB 
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1 6] 



1 7] 

Y 

!>->i 



1 81 




240 333 332 331c 331b 331a 



Ta/Cr/ 
Insulator/ 
Hard Magnet/ 
Insulator 



Ta/Cr/ 

PtMn/Pinl/Ru/ 
Pin2/lnsulator 



Ta/Cr/ 

Pin1/Ru/Pin2/ 
Insulator 



Tw 



Ta/Cr/ 
Insulator/ 
Hard Magnet/ 
Insulator 



h2 




ABSffi 
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1 9] 




Z40- 

333 - 
332 




220 
-10 



ABS35 




240 333 332 331c 331b 331a 434 



tb 2004-3006964 



&m 2003-195159 



13/ 



[02 3] 



[0 2 4] 



Ta/Cr/ 
Insulator/ 
Hard Magnet/ 
Insulator 



Ta/Cr/ 

PtMn/Pinl/Ru/ 
Pin2/lnsulator 



Ta/Cr/ 

Pinl/Ru/Pin2/ 
Insulator 



Tw 



Ta/Cr/ 

I nsulator/ 

Hard Magnet/ 

Insulator 



h2 



> W1 < 




331a 



434 



N2 ? 



ffi!E#2 004-3006964 



mm 2003-195159 




ABS® 

[12 6] 




V / / / / / / / / 



ABS® 



miE# 2004-300 



mi 2003-195159 



^-v: 15/ 




[02 8] 



531a 




531b 531c 532 533 



im2 9] 



Insulator/ 
Hard Magnet/ 
insulator/ 
Pinl/Cu 



Ta/Cr/I nsul ator/ 
Pinl/PtMn 



Ta/Cr/lnsul ator/ 
Pinl/Cu 



hi GMRsE^ 



Insulator/ 
Hard Magnet/ 
Insulator/ 
Pinl/Cu 



h2 



mm$2 004-3006964 



#0 2003-195159 



^-v: 16/ 



[03 0] 




531b 531c 532 533 520 



IM3 2] 



Y 



1 nsulator/ 






Insulator/ 


Hard Magnet/ 
1 nsulator/ 
Pinl/Cu 


Ta/Cr/lnsulator/ 
Pint/PtMn/Cr/Cu 




^ Hard Magnet/ 
Insulator/ 
Pinl/Cu 














Ta/Cr/lnsulator/ 
Pinl/Cu 




h2 




/ 


hi QAHm=F 








\ 


f 




I 












< 1^ 




fi 




> 



ttlliE#2 004-3006964 



# m 2003-195159 



^-v: 17/ 



[113 3] 




ttiUW 2004-3006964 



•WM 2003-195159 



^-v: 18/ 



[036] 




miiE# 2004-3006964 



4M 2003-195159 



^-v: 19/ 



3 9] 



Insulator/ 
Hard Magnet/ 
Insulator/ 
Pin2/Ru/Pin1/Cu 



Tw' 



Ta/Cr/lnsu I ator/ 
Pin2/Ru/Pin1/PtMn 



Ta/Cr/lnsulator/ 
Pin2/Ru/Pin1/Cu 



hi GWR^ 



Tw 



I nsulator/ 
f Hard Magnet/ 
Insulator/ 
Pin2/Ru/Pinl/Cu 

h2 



[B4 0] 



ABSS 




tBIE^p2 004-3006964 



m% 2003-195159 



^-v: 20/ 



[EI4 1] 




731 



114 2] 



t nsulator/ 






insulator/ 


Hard Magnet/ 


Ta/Cr/lnsulator/ 




v Hard Magnet/ 


Insulator/ 


Pin2/Ru/Pin1/PtMn/ 




Insulator/ 


Pin2/Ru/Pin1/Cu 


Cr/Cu 




Pin2/Ru/Pin1/Cu 






Ta/Cr/lnsulator/ 








Pin2/Ru/Pin1/Cu 




h2 




/ 


h1 GMR^ 








\ 


f 


\ 


f 












< — 


Tw 




> 



ffiIE# 2004-3006964 



!&m 2003-195159 



^-v: 21/ 



im4 3] 




[124 4] 



540 731a 731b 731c 732 




333 332 331c 331b 331a 
(733) 



ttllE#2 004-3006964 



#M 2003-195159 



22/E 



4 5] 



<|h>> 



Ta/Cr/lnsulator/ 
Hard Magnet/ 
I nsulator 



Ta/Cr/PtMn/Pinl/Ru/ 
Pi r\Z/\ nsulator/Cu 



Ta/Cr/Pin1/Ru/Pi2/ 
Insulator/Cu 



Ta/Cr/Pinl/Ru/Pin2/ 

lnsulator/Pin2/Ru/ 

Pinl/PtMn/Cu 



Ta/Cr/Pin1/Ru/Pin2/ 

lnsulator/Pin2/Ru/ 

Pinl/Cu 



GMRJSi^ 



Ta/Cr/lnsulator/ 
Hard Magnet/ 
Insulator 



4 6] 



R-GL' 



150 



164 




132 131 120 



maE#2 004-3006964 



#0 2003-195159 



mm 

l g m y-^KiOAMR £ J 4 X t V ^ - £• pT jfg & C P 

o 

[*f J&] T§P v - ^ KB <!: _tg|S v - ;u KJS t , i±TO v - >l/ KJg ffl fcflr A $ 

[)i^m] m i 



ffiIE# 2004-3006964 



2003-195159 



^-v: i/E 



Hi. 



2003-195159 
50301 147674 



*AS*5±flS 0 0 9 7 

15^ 7H15B 



i 



[JttbB] ¥>&15^ 7B10B 



mtl# 2004-3006964 



^- V : l/E 



#S 2003-195159 

m n a n m m $r 

f [000010098] 
1 . 0 1 9 9 0^ 8 £ 2 7 0 

M3?M±m\K w®±mm i # 7-s§- 



mtE#-^ tb|iE# 2 0 0 4 - 3 0 0 6 9 6 4 



